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SECTION 1
INI'1OCG CT ION

1.1 SCOPE

... This docusent defines the functional requirements for a
command. and control simulation system which will be used to
support the training of brigade and battalion command staffs
in an integrated battlefield environment (including
conventional, nuclear and chemical warfare) at the National
Training Contar (NTC)' ilJ, ý'p-rowl n : 2 r~~ 1~"'

1.2 OVERIEW. 1  , f--'
1.2.1 Purpose - The use or threatened use of tactical
nuclear or chemical weapons profoundly impacts modern
tactical warfare. Because of their lethality, the
employment of stch weapons may greatly alter the course of
an engagement and even change the outcome of the entire
conflict. Currently, there is no practical mans to provide
commanders and their staff with the Command, Czntrol,
Communications and Intelligence (C31) experiential
background they will need to fight, survive and win on the
integrated battlefield. The thrust of this effort is to
provide a realistic integrated battlefield command and
control environment to support the overall integrated
battlefield training goals at the MTC.

The operational concepts to support integrated
battlefield command and control play at the NTC encompasses
use of a computer-aided tool to assist controllers and role
players in creating and maintaining realistic integrated
battlefield command and, control interactions between the
trainees and their larger tactical C31 structure.
Specifically, an Integrated Battlefield Command and Control
Simulation (IBCCS)' capability will k:.4 added to current RTC
operational software to perform this I•mction.

The IBCCS will focus on simulating integrated
battlefield command and control processes at the division,
level and above since it is at these echelons where
integrated battlefield planning and execution is centered.
The IBCCS will allow the user to create and execute
realistic scenarios to provide the context of the field
exercises being conducted on the ground at the NTC. The
IBCCS will provide the appropriate nuclear/chemical strike

," warning messages and the tactical battlefield intelligence
"required to support their interpretation and use.

The IBCCS will be designed to support real time free-
play operations, The user will be able to interactively
manage the integrated battlefield scenario to respond to

iI
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"changing training objectives and BLUEFOR/OPPOR actions. The
.. .IBCCS will employ the same kind of man-machine interfaces as

used for the other NTC operational software. Defense
Nuclear Agency (DNA)/Training and Doctrine Command (TRADOC)
approred nuclear/chomical environments and effects

* 5iimu;.ation models will be used exclusively, and accepted
.BLUOR and OPPOR employment policies will be followed.

The IBCCS will be designed to be compatible with
operational TrC software and the associated data base
structures. Specifically, IBCCS will interface with and
complement the Exercise monitoring and Control (EXC),
Training Analysis and Feedback (TAO, and Command Battle
Simulation (CBS) software functions. EMC/TAF software is
"currently in place and functioning at the •TC. CBS has been
defined as a future requirement which will support brigade
and battalion task force command/staff training using::'/ coordinated Engagement Simulation U-S) and Command Post
Exercise (CPX) techniques.

The overall unit training concept is still evolving at
the NTC as operational experience 'a gained. Accordingly,
the IBCCS will be designed with the flexibility to
accommodate a spectrum of training concepts ranging from
decoupled battalion ES and live fire exercise all the way up
to a full brigade level combined engagement simulation and
command post exercise. This latter capability is the most
stressing from a design point of view and therefore, will be
used as the training concept baseline for the purposes of
this effort. It should be pointed out however, that this
training concet is still only under consideration as one of
several viable concepts at the NTC.

The NTC training concept is discussed in the following
subsections as a foundation for the design requirements
analyses discussed in the remainder of this document.

1.2.2 Live Engagement Simulation - In the live ES
environment, the BLUEFOR battalion task force is pitted
against a professional and dedicated Opposing Force (OPPOR).
The BLUErOR and OPFOR engage each other with simulated
combined arms weapons. Direct fire weapons are simulated
using the eye-safe laser weapon simulators and sensors which
cowrmorise the Multiple Integrated Laser Engagement System
(MILES). MILES accurately represents the audio and visual
cues and weapon effects (suppression and casualties) which
occur in real combat. Indirect fire weapon ef.scts are
calculated by software algorithms and weapon effects for
inai rect fire are assessed in the field by controllers.
BLUEFOR and OPFOR players are fully instrumented for the
purpose of estimating their position and recording weapon
"firing, kill and commo keying events. This data is

Stransmitted back to the EMC/TA? (a command, control, and

2



analysis facility) for further processing. After Action
SReviews (AARs) are presented to participants in order to

provide training analysis feedback.

1.2.3 Combat Battle Simulation - The CBS system concept
addresses the entire battalion combined arms command/staff
training problem. While live engagement simulation is
currently implemented at NTC, the CBS function is stillSdefined as a future requirement. With CBS, all key briyade
and battalion command and staff functions can be exercised
in a coordinated real time environment where combat
information and intelligence is oftentimes incomplete,
inaccurate, and delayed. Both human and automated
interfaces between the battalion command/staff and its
operational environment will be considered.

Controllers will be responsible for entering comma
and control requests into the model (via interactive menu.,
in re4ponse to requests from battalion or brigade
command/staffs. During a training exercise, the Army
personnel performing as controllers will be positioned
around their respective consoles in the Environmental
Protection Shelter (MPS). Participating brigade and
battalior. command/staff trainees will be situated in their
own Tactical Operations Center (TOC) located in the field.
Role players, who represent the subordinate commanders, will
implement the decisions made by the command/staffs being
trained and will provide feedback from the simulated
battlefield to the command/staffs. Similarly, role players
of superior command elements will assign missions, allocate
resources and provide battlefield intelligence and
information from collection assets organic to their command
levels. The number and functions of role players will vary
depending upon the units which are participating in the

S exercise and the role which the IBCCS system is playing.

Role players will perform their functions by means of
"controllers who will interact in real time with the tactical
simulation model through interactive color graphics and
alphanumeric displays to obtain feedback on the tactical
situation. The computer simulation will be controlled by
graphic tablets and a complete set of command and control
computer programs which allow the controller to 'enter a
variety of commands. These commands will update the
necessary model variables to carry out specific commands,
and thereby change future battle outcomes.

SThis controller/role player approach serves to isolate
the command/staffs being trained from the mathematical
simulation and provide the realism needed to replicate
operational conditions.

r •
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, The CBS concept will provide the capability of modeling
tactical force activities and simulating location and event
data. This data shall be included in an Exercl .eI Coordination and Control/Training Analysis; Feedback
(ICC/TAP) history which combines events from both r-1l and
notional units. In cases where CPX units are participating

U• in the exercise, typical tactical communications will be
used between the CPX command/staffs and the CBS role
players. Tactical communications will also be used between
role players and the brigade command/staff in instances
where a live CPX staff is not available.

"1.2.4 Combined Live and Simulated Exercises - Figure 1
presents an overview of the NTC concept for integrated
battlefield training. This figure depicts the full spectrum.
of training and includes provisions for training CPX
command/staffs in addition to the brigade and the live
battalions. The key elements, which span the four echelons
from division through company, are shown. Elements inside
the heavy dark dashed line are real elements being trained
(exercised) at the NTC. Elements outside of this line are
simulated (notional) elements whose combat functions and
operations are modeled. If CPX units will not be available
for an exercise, the system can still be used to facilitate
integrated battlefield training for the live battalions and
the brigade command/staff.

As shown, the real elements which are on' the ground and
a part of the NTC training exercise can include:

"1. a BLUZFOR brigade command staff with organic
supporting elements,

* 2. two BLUEFOR task forces with associated command
elements, tactical forces and support elements,

3. two BLUEOR task force staffs (Cpl), if available,

4. selected BLUEFOR support elements, and

S. &n OPFOR motor t zed rifle regiment with iti
associated command elements, tactical forces, and
support elements.

Notional elements vhich might be simulated to provide a
realistic environment includez

1. a BLUEFOR division hadquarters and it.! associated
elements,

4
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2. a BLUNFOR Direct Air Support Center (DASC) to

interf ace with the brigade command ' tar

3. adjacent BLUEPOR brigade and batalion command
elements (to the degree they intera.t with the real
elements being trained),,

4. selected BLUIFOR Direct Support (D) and General
Support (GS) units attached to the brigade,

5. other BLUEFOR Pire Direction Cent, rs (FrCs), as
V: required to support brigade fire support

operations,

6. up to two BLUEPOR task force staffs if CPX units
are not assigned, and

7. the equivalent missing OPFOR elements (i.e. two
notional motorized rifle regiments) needed to round
out the engagement context, I

The flexibility of the NTC IBCCS con%*pt allows the
means to reconfigure the simulation to either accommodate
additional notional elements or substitute real for notional
elements. This capability is needed to respond to the
"changing requirements at the UTC and the varying

*configuration of units coming to the FTC for training.

1.2.5 The Role of rBCCS Training - Currentl at Fort Irwin,
two live task forces participate during the mae time period
in 12 to 15 days of training exercises. i Bach exercise
consists of several offensive and defensive operations of
varying lengths; the longest being about five to six hours
on the ES ranges and the shortest being approximately one
hour on the live fire range (defensivel operations).
"Although the two battalions undergo training simultaneously,
they currently participate in only two brigade-level
operations side by side. The amount of training the brigade
can receive hba been restricted due to the desirability to
make the most advantageous use of the varyingl terrain of the

* two ES ranges, to offer several types of bothl offensive mnd
defensive operations, to conduct live fire,J and due to the
limited number of days spent at the NTC. Other limitinq
factors to coordinated two-battalion operations are inter-
range time-distance considerations and the availability of
only one live fire range.

Figure 2 reflects the scheduling flexibility of the
brigade staff and either two CPX battalion staffs in
conjunction with one of the live battalions, or one CPX
battalion staff with two live battalions. In the figure,
the cross-hatched bars represent the location of the two

6
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live battalions at the NTC during a typical 13-day cycle.
Assumptions underlying this schedule are that each live
battalion spends a few days preparing for and conducting a
live fire exercise, and nine days on the ES ranges.

Within the Core Instrumentation Subsystem (CIS), the
capability of exercising a brigade can be conceptualized as
shown in Figure 3. Each live battalion shall be assigned to
an EMC/TAF facility. The brigade controlling the battalion h

on the live fire range shall be role played from the
ENC/TAP. When an EMC/TXF is training battalions on the ES
range, role play of the brigade shall be accomplished
through the IBCCS system and not through the EMC/TAF. The
EMC/TAP responsible for the training of a particular
battalion in an exercise shall not change. All activities
of each live battalion shall go into a history, such that
the two EXC/TAPs can control, monitor and prepare AiRs for
their respective battalions. Data from the histories
representing the live battalions in the 9S and any simulated
battlefield events shall be used to update a third history. %

The ECC/TAV facility shall be responsible for overall
control and coordination of the brigade exercise and for the
preparation and presentation of AARs for the brigade staff
and any participating CPX battalion command/staffs. Data
from the simulation data base shall be used to update a
third history. This third history shall consist of a
combination of data from the live battalions on the ES
ranges and the simulated battalions, It shall provide all
data required to control and monitor the entire brigade
exercise (both live and simulated) and to prepare LAAs for
any participating CPX battalion staffs and the brigade
staff.

Figure 4 shows in greater detail, the manner in which
information flows between the ECC/TAF and the related
EMC/TAF and CBS facilities. This information flow will
provide the data required for AAR presentations to each of
the entities being trained.

An important is-vet of the IBCCS concept is the
autonomous operation ot the facilities within the as. Only
when battlefield events of major importance occur (such as
nuclear and chemical attacks) is there a requiremwnt for
direct coordination between the EXC/TAP and CBS facilities.
Otherwise, the EMC/TAF can concentrate on the activities of
the live battalion units, and the CBS can concentrate on
role-playing units supporting the CPX battalions and
brigade.

The ECC/TAP will monitor the entire picture of the
brigade battle to ensure that both live and simulated
BLUEFOR and OPFOR units stay in correct alignment so that

8
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490

the brigade TOC perceives a single, coordinated battle
rather than two oeparate, possibly overlayed battles. The
ECC shall control this' alignment by role playing the
division and influencing BLUEPOR actions through issuance of
frag orders, and by communication with OPFOR controllers in
the EMC/TAF and CBS facilities to cause a coordinated OPPOR
front.

1.3 OPERATIONAL CONCEPTS

The following sections describe the operational concept for
fire zupport, combat support/combat service support,,
intelligence, operations, and nuclear, biological, and
chemical events when the simulation model is used to provide
training for CPX units.

1.3.1 Fire Support Operations

1.3.1.1. BLUEFOR Field Artillery Operations - Field
Artillery (FA) represents the brigade commander's principal
and most responsive I indirect fire capability. Field
artillery units will be assigned to the brigade by thedivision at the 'start| of anl exercise through operations
orders. These units will provide either direct or
reinforcing support to the brigade and its battalions.

The Fire Support :Team (FIST) will initiate a call for
fire to the field battalion FDC on the Battalion
Command/Fire (Bn C/F) net. This net is monitored in the
manuever battalion TOC by the Fire Support Officer (FSO) for
mission clearance or cancellation. The FDC will direct the
mission to be conducted on a fire direction net (FD 1, FD 2
or PD 3) . The mission canc-_llation could be communicated on "
either Bn C/F or FD nets. Figure 5 depicts the manner in
which role players enter into the information flow with the
staffs being trained.

A call for fire which is initiated by the FIST role
player may be conducted by a battery (btry) role player, the
ES battery, or, in the event of massed fires, by all
batteries. When the target fire is within the zone of
action covered by a CPX battalion TOC, the mission will be
entered into the model. If the target fire is within the
zone of action covered by a live battalion, the EMC/TAF
operators will handle the mission. The model shall generate
alerts regarding BLUEFOR fires on OPFOR in the, zones of
action of the simulated battalions.

A call for fire initiated by an ES FIST may be
conducted by a battery role player, the ES battery, or, in
the event of massed fires, by all batteries. The EMC/TAF
will, in all cases, monitor the field artillery
communications to determine if the mission was authorized

11m
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andl' therefore, should be entered Into its Indirect Fire
and Casualty Assessment (IPCAS) model. All requests forfire- initiated by the ES FIST will be recorded for use in
the AAR. IV calls for fire are requested in the area
covered by simulated units, the fire mission is entered at
the CBS controller stations.

Figure 6 depicts the coordination which will be Erequired between the EMC/TAP, ECC/TAF, and CBS functions
during training.

1.3.1.2 BLUEFOR 4.2-Inch Mortar Operations - The call for
4.2-inch mortar fire will be initiated by the FIST, and will
be sent to the 4.2-inch mortar FDC (4.2 FDC) on the 4.2-inch
mortar fire direction net (4.2 FD). The 4.2 FD net will be
monitored in the battalion TOC by the PSO for clearance or
cancellation. Cleared missions will be conducted on the 4.2
PD net, and will be entared into the model. The model shall
generate alerts regarding BLUEFOR fire on OPFOR.

Figures 7 and 8 illustrate these relationships.

1.3.1.3 BLUEFOR on OPPOR Single Task-Cobra/TOW Request - As
illustrated in Figures 9 and 10, in Cobra/TOW operations the
company/team role player will provide mission requests to
the Fire Support Element (PSE) on the Bn Cmd net. If the
request is approved, the battalion PSE will forward it to
the division's Main FSE.

Approved requests against simulated OPPOR units will
not actually be flown. The EMC/TAF aviation controller (avn
ctl) will notify the Army aviation coordinator at the fire
support station, and the coordinator will enter the mission
into the model. The model shall generate alerts regarding
BLUEFOR support fire and Air Defense (AD) fire on OPPOR and
OPPOR support fire and AD fire on BLUEFOR.

1.3.1.4 BLUEFOR on OPPOR Extended Operation-Cobra/TOW
Request - For extended COBRA/TOW operations,
company/team will requ3st Cobra/TOW support f . the
battalion PSE on the Bn Cmd net. The battalion PSE will
evaluate the request and, if the request is disapp:-oved,
will notify the company/team on the battalion command net.

If the request is valid but local assets are not
available, the battlion FSE may forward the request to the
brigade FSE using the single task-Cobra/TOW request sequence
discussed above (paragraph 1.3.1.3)

For a valid request with locally available assets, the
battalion FSE will transmit mission data to the EMC/TAF
aviation company controller who is acting as the aviati.on
company advisor. He, in turn, will pass the data to a

13
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controller at the fire support station for entry into the
model. The model shall generate alerts regarding support
fire and AD fire. Figures 11 and 12 illustrate theseoper ations.

1.3.1.5 BLUEFOR on OPPOR Preplanned Close Air Support
Request - Although preplanned Coom Air Support (CAS)
requests normally originate at the battalion TOC, sometimes
the request will come from a company/team over the Bn Cad
net. In the latter case, the battalion will evaluate,
validate, and pricritize the request. The company/teoa will
be notified of disapproval over the on Cud net.

Consolidated battalion proplanned CAS requests will be
forwarded to the brigade FSE over the Brigade Command net
(Bde Cod net). The brigade FSE will evaluate, validate, and
prioritize the requests. The battalion PSZ will be notified
of brigade disapprovals over the Bde Cad net. Consolidated
preplanned CAS requests will be forwarded from the brigade
FaS to the division's main FSZ on the brigade control (Bde
Ctl) net. Processing of these requests by the ENC/TAF 'will

Sbe the same as for ES play except that divisional approval
* will result in the entry of the preplanned CAS missions into

the model for subsequent execution, diversion or
"cancellation. When the missions are flown, BLUZFOR on OPIOR

* support fire alerts and OPPOR on BLUE'OR air defense fire
alerts' shall be generated by the model. The ChS role player
will relay strike and other pertinent -information to the
supported battalion on the Bde Cud net.

Figures 13 and 14 illustrate the above operations.

1.3.1.6 BLUEFOR on OPIOR Immediate CRS Request - The
m company/team will initiate imdiate CAS requests to the

battalion FSE on the Bn Cad net. Disapproval by any higher
echelon will be relayed back to the company/team on the Bn
Cad net. The battalion PSI will forward approved requests
through the battalion's U.S. Air Force (USAF) Air Liason
Officer (ALO) role player to. the USAF Tac' 4 :al Air
Coordination Center (TM:C) on the Air Force air * 4uest net
"(SSB) . Transmission will be monitored by the brigade USAF
ALO and the EMC/TA? brigade controller. Disapproval will be
transmitted both to the battalion USAF ALO (on the SSB net)
and to either the brigade PSE (on the Bde Cud net) or the.

* battalion PSE (on the Bde Cud nnt), an appropriate.

SApproved requests will be entered intn the CBS model.
The model shall generate BLUEPOR on OPPOR support fire
alerts ond OPPOR on BLUEFOR AD fire alerts.

Figures 15 and 16 illustrate the described'I,

relationships.
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1.3.1.7 BLUEFOR Field Artillery/Nortar Location - As
illustrated in Figures 17 and 18, field artillery and mortar
locatiouas may be reported in one of two ways. First, the
C1x battalion 4.2 FDC may report mortar locations to the
Combat Support Company (CSC) on the an Cad net. This
communication will be monitored by the FSO at the CPX
battalion TOC. The FSO may also receive mortar locations
directly by using the 4.2 FD net. The CPu battalion TOC's
SO will disseminate 4.2 mortar locations on the battalion

command/fire not, which will be monitored by the field
artillery battalion's FDC. The field artillery battery's
POC will report battery locations to the CPX battalion TOC's
ISO on the an C/F net, which is also monitored by the field
artillery battalion's FDC.

* The field artillery battery's FDC that is supporting
the U maneuver battalion will report battery locations to

"* the battalion TOC's PSO and the field artillery battalion's
""DC will monitor this information. The interchange of
location data between the field artillery battalion's FDC
and the fSOs at the Cdl battalions and 38 battalions (on the
an C/F net) will enable current locations of support fire
units to be maintained in both the model and INC/TA?.

.. 1.3.1.8 BLOUFOR Vulcan Location - Operations for Vulcan
-* locations will be straightforward. In the model, the Vulcan

platoon role player will report the location of Vulcan units
to the C1u battalion TOC on the an Cad net. For the live
battalion, the Vulcan platoon leader will report the

. location to the live battalion TOC. This is shown in
Figures 19 and 20.

1.3.1.9 WOFOR Nanpad Location - Nanpad location
operations will be similar to those for Vulcan locations.
Nanpad locations will be reported on the Sn Cad net either
by the ompany/tem role player to the CPI battalion ItC or
directly from the Vulcan platoon role player to the CPX
battalion TOC, depending on the control and reporting

. channels established by the battalion. When the
compeny/teim reports to the C1l battalion TOC, the Vulcan
platoon role player will monitoc the report. This is shown
In Figures 21 and 22.

1.3.2 Combat Support/Combat Service Support Operations

1.3.2.1 BLUZFOR Equipment Status - The company trains and
CSC role players will report equipment status to the CPX
battalions' field trains (84) on the battalion adanm/log (Bn
"A/Li neo. Consolidated reports will be sent from the CPX
battalion 84 to the brigade 84 on the brigade adann/log (BdeSA./ W noet.
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I

These interactions are shown in Figures 23 and 24.

1.3.2.2 IB01FOR Personnel Status - Either the company
executive offiocr, or the 1st rgeant and CSC role players
will report pecsonnel status to the CuZ battalions' field
trains (51) on the an A/L net. Consolidated reports will be
sent from the CPX battalions' 81 to the brigade 81 on theBde A/L net.

The above is illustrated in Figures 25 or 26. J

1.3.2.3 Supply Status - The company trains and CSC role
players vill report equip•ent status to the CPX battalion
field trains officer (U4) on the Bn A/L net. Consolidated
reports will be sent from the CuX battalion S4 to the
brigade S4 on the Bde A/L net.

These interactions are shown in Figures 27 and 28.

1.3.2.4 BL01FOR Engineer Location - The lucation of
engineer units will be reported by the engineer pl&toon role
player to the CPX buttalion TOC on the Bn Cad net (see
Figures 29 and 30).

1.3.2.5 WLEIFOR Mtinefield/Barrier Location - The installed
locations of minefielde and barriers will be reported to the
CPX battalion TOC on the Dn Cad net from either the
coupany/tem or engineer platoon role players (depending on
the ontrol channels directed by the battaliorJ. i

Kinefield/barrier locations operations are illustrated
in Figures 31 and 32.

1.3.2.6 3.03FO7 Trains Location (Co/Bn Rove Complete) .
compeny trains and combat trains role players will report
locations to the CPX battalion field trains officer (S4) on
the Bn A/L net. Appropriate train location data will be
transmitted from the CPX battalion S4 to the brigade S4 on
the Bde A/L not. This is shown in Figures 33 and 34.

1.3.3 Intelligence Oparations

1.3.3.1 BL3.IFR Company/Platoon Periodic and Event
Reporting - Required periodic and event reports will be
sent by unit role players to the CPX battalion IOC on the Bn
Cad net. Consolidated reports will be sent by the CPX
battalion to the brigade S3 on the Bde Cod net. These
operations are illustrated in Figures, 35 and 36.

1.3.3.2 BLUE170 Spot Reporting - Spot reports from
simulated units (i.e., ompany/tyasa, scout platoons, Vulcan
platoons and Ground Surveillance Radar (GSR) units) will be
sent to the CPX battalion S2 on the 3n Cad or battalion

36
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intelligence (Bn Intel) nets. ApOlpoiate spot reports wil
be relayed from the CPX battalion 92 to the brigade 82 on
the brigade intelligence (Bde Intel) net, as illustrated in
Figures 37 and 38.

1.3.3.3 BLURFOR Shell Reporting/Mortar Reporting and omb.
Reporting - As shown in Figures 39 and 40, Reports of
incoming shell, mortar, and bomb support fires will be sent
from unit role players to the FSO at the C1i battalion TOC
on the Bn Cod or 4.2-FD nets. As appropriate, these reports
will be relayed to the FSE at the brigade TOC on the Bn C/F
net.

I-'

1.3.3.4 BLURFOR GSR Location - The location o( a GSR will
be reported to the CPX battalion TOC on the Bn Intel net.
The CPX battalion TOC and the brigade TOC will coordinate
GSR locations on the ade Intel net (see Figares 41 and 42).,

1.3.4 Nuclear, Biological and Chemical Operations xv
1.3.4.1 Nuclear Play - The occurrence of a nuclear @ewnt
places a unique coordination requirement on the ZCC/TAFo,
INC/TAP and CBS facilities. This is due to the wide-ranging
effects of the nuclear event, which can cross battalion.
boundaries and persist for a long time. The more limited
effects of conventional weapons allow less concern for"
coordination by the ZKC/TAF and simulation personnel, in
that the KC/TAF need be concerned only about the live
battalion situation and the role players concerned only
about the simulated battalions.

The need for coordination by the various facilities can 'S

best be explained through analysis of the sequential events
which occur operationally following a nuclear went. Figure
43 shows the result of such an analysis for a nuclear event
initiated by the OPFOR. The activities have been divided
into pbasas of preparation, immediate effects, short-term
effects and long-term effects. Each phase has been further
broken down into distinct activities. Examination of the
flow of interactions shows that the key items needed to
ensure coordinated play of an OPFOR nuclear event are a
skillfully conceived scenario dascribing the nuclear event,
coordinated activation of the nuclear model and trained role
players and controllers to respond in a timely and accurate
fashion to the outputs of the nuclear model. In particular,
the division role player must realistically provide
information (Nuclear, Biological and Chemical (NBC3 reports)
and orders (survey teams, decontamination) as appropriate to
the training objectives.

Figure 44 shows the slight difference in activities .
that could potentially occur from a BLUEFOR nuclear event.
In fact, troop safety requirements will usually mean that N

51
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little, if any, effects vill be detected by the BLUEFOR.
The nuclear model will determine the amount of OPPOR
casualties; however, such casualties will be awarded
automatically for simulated OPFOR and awarded for live OPFOR
via the standard Observer Controller (OC)/OPFORcommunication methods currently used for indirect fire.

The format and content requirements for the NBC reports.
are defined in Army doctrine. Stimuli for these reports
must contain the appropriate data to alloy proper
construction of the NBC report. Figure 45 shows the data
requirements for NBC reports resulting from a nuclear event
involving CPX battalions. The source of each data item in
each report is identified. Similarly, Figure 46 shows the
requirements and sources of data for nuclear NBC reports -.
relating to the live battalion (using EBC/TAF). Figure 47
depicts overall NBC activity for the BLUEFOR.

1.3.4.2 BLUEFOR Unit Radiation Status - For a nuclear
event, contamination patterns shall be established from
fallout predictions which use yield, Height of Burst (BOB),
and upper wind profile data. The model shall integrate dose
rate over time by unit and shall produce an Accumulated
Radiation Report. This information shall be provided to the.
OCs and/or to the company/team role players, or shall be
disseminated via field simulators.

The OCs or simulators shall provide dose levels to
platoon level units, who shall report to the company/team
levels.

Figure 48 illustrates the operational relationships for
determining unit radiation status within the model.

1.3.4.3 Chemical Play - For reasons similar to those
described for nuclear play above, the training of brigades
in chemical warfare at the NTC requires special coordination
and planning. Figure 49 shows the interactions required for
various activities occurring at different phases of an OPFOR
chemical attack. The same interactions will occur for a
BLUEFOR retaliation-in-kind, except that authority for use
of chemical weapons will be disseminated by the division
role player, rather than through dissemination of enemy
intelligence. Also, due to troop safety requirements,
effects of BLUEFOR chemical weapons would be minimized on
BLUEFOR units. As with nuclear weapons, OPFOR casualties
will be assessed and awarded either automatically for
simulated OPFOR units, or by OCs for live OPFOR units.

Figure 50 shows the data requirements and sources for
NBC reports due to chemical weapons involving CPX
battalions. Similarly, Figure 51 shows the requirements and
sources of data for chemical NBC reports relating to the

66
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live battalion (using EMC/TAF).

1.4 OPERATIONAL REQUIREMENTS

1.4.1 Control Room Requirements - The IBCCS operations
center layout, Figure 52, presents a preliminary concept of
space utilization of the existing area reserved for
integrated battlefield operations. Room alterations are
limited to relocating door openings from current near-corner
positions to wall-center locations. The current 500 player
concept of eight stations is retained except that station
"hardware configurations are modified to allow two additional
alphanumeric terminals at four of the stations.
Furthermore, preliminary human factor considerations for
"station layout and apparent increases in personnel density
evoke the right-angled station. The four stations at the
layout center are separated by partitions, or dividers, that
are at least head high, to insulate noise and other
distractions into four room quadrants or activity areas.
The remaining four stations have been distributed around the
room perimete-.

Personnel at each station are indicated by circles with
- number or letter codes. The numbered positions are

functions, described in Figure 53, which are responsive to
external CPX battalions and the brigade for simulation
requirements. The simulation is implemented by the
operators (interactors), coded with an *I'.

1.4.2 Radio Net Allocations - Tactical communications for
brigade and battalion operations are required in order that
personnel who are manning the functional positions can be
responsive to the CPX and thereby facilitate the simulation.
Figure 54 reflects the radio nets necessary to support each
of the functions. Range Monitoring and Control System
(RMCS) requirements for added receiver-transmitters are
necessary for the two CPX battalions for two radio nets
"each. Also, two receiver-transmitters will be required for
division operations added to the present OBrigade Control'

° .communication net.

Further analysis is necessary to determine the
appropriate communication instruments for each operator and
implications for Voice/Video Control and Editing Component
(VVCEC) recording and editing and possible added video
capabilities for each CPX TOC.
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CODE POSITION RADIO NET

M4ANEUVER OPERATIONS

1 COMPANY COMMANDER SN CMD

2 FIST FA BNC/F

3 ADMIN/LOG SN A/L

4 SCOUT PLATOON LEADER EN CMD

5 COMBAT SUPPORT UNITS BN CND

FIRE SUPPORT -

6FIRE DIRECTI.ON CENTER FA EN C/F

7 CLOSE AIR SUPPORT/ARMY AVIATION FA SN C/F

ADMIF/LOG

8 SUPPORT ~4ONLEADER SN A/L

9ADMIN SN A/L

10 j ENGINEER PLATOON LEADER EN CMD

OPFOR OPERATIONS

11MANEUVER NONE

12 ? IRE SUPPORT NONE

DIVISION OPERATIONS

13 INTELL/DDS DIV CM1D/OPS
U I1V INTEL

14 DIVISION ADKIN/LOG DIV A/L

15 ADJACENT UNITS NONE

16 AVIATION DIV CAD/OPS

Figure 54. Radio net allocations.
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SECTION 2.0
HARDWARE REQUIR01ENTS

2.1 COrEJTER PROCESSOR REQUIRE4ENTS -.1k .W•.-'_P •

The hardware configuration required to support
implementation of the National Training Center (NTC) % . .
Integrated Battlefield Command and jControl Simulation
(IBCCS) concept shall consist of the standard NTC hardware
suite, including a four processor configuration of four
Digital Equipment Corporation (DEC) VAX 11/780 computers,
shared memory for high speed interprocessor communication,,
system disks, mass data storage disks, high sped magnetic
tape drives for data archiving, and ýa high speed line
printer. A

Each of the VAX computers shall consist of the 11/780
32 bit Central Processing Unit (CPU), a floating point
accelerator, a minimum of four megabytes of error correcting
c.de MOS memory, a programmable real time clock and a
battery time-of-year clock. Also included in each CPU shall
be a diagnostic/control console which provides the operator 7

control console, bootstrap, local diagnostics and a ..- •
telephone coupler that can be usedito call one of DEC's
diagnostic servi-e centers., There shall be a battery backup
system which shall provide main memory power for 40
megabyte-minutes. All peripheral devices shall communicate
with the CPU and memory by way of two separate 2
Megabyte/second Massbusses and a 1.2 Megabyte/second Unibus.

The central computers shall be connected to the -.

controller, station graphics processors via high speed
Input/Output (I/O) channels (ports) connected to the VAX
Unibus. These I/O channels shall accommodate eight graphics
processors each.

Figure 55 depicts the current Core Instrtunentation
Subsystem (CIS) hardware configuration and indicates the
equipment which will be used by the IBCCS function.

2.2 CONTROLLER STATIONS

The Command Battle Simulation ý(CBS) and Exercise
Monitoring and Control/Training Analysis Feedback (EMC/TAF)
and Exercise Coordination and Control/Training Analysis
Feedback (ECC/TAF) controller stations shall consist of a
high resolution color monitor, a 20 megabyte Winchester disk Flo-

drive and controller, alphanumeric terminals. intercom
statt.ors with headsets and optionally, a video color
monitor. A total of five stations shall be required for CBS
functions, with four of the stations consisting of a high
resolution color monitor, a graphics tablet with pen, and A .
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. . .. ..... ... .. . . . .



* Ts. J. I

Taffmaim: Now

TC

as zu N...

_____ ____ _____ ___Val"-

on~.t

O4A~~~ZSo IIZ M/Z ~ .IA DMA tZ

Tomia PuGAYPT u*X

ITIQ! gy WTI

Figure~~~sa s5*cScmue arw arecniuam

VAX 11141 MANM *AAX98
COAMPUTIMI Naw

a~~~~ ~ ~ ~ 32MTWR -a0*03



four alpr•aumeric terminals with keyboards. The ratining
CBS station and three 3CC/TA? stations shall consist of a
high retolution oolo-. monitor, a graphics tablet with pen
and two alphanumeric terminals with keyboards. Sufficient
intercom stations shall be provided to facilitate tactical
communications between the role players an~d the elements
being trained, C31or video monitors shall not be a required
piece of equipment at each CBS station; however, a video
monitor may be required at one or more of the 3CC/TA?
stations.

Figure 56 depicts the standard CIS controller station
hardware configuration.

o'9

1

5.o

99



p. 1 LLI

*az 0- 0-Z - > 0
-~00 4 -

49. -1
Zi 0 ZE-J at -

-jo uj - cc5 5 3-
0 -C > IJ 3l- ý -~- 2 (A

04J z- uj Z U . ý
I- - u-0 L 4Qw

OL Q U. WW U. Uz*> 0- 0i-

4- 41 UA -4 IS 8
0j 0- i .190 u a -P 41

aj at 44 at I- ý

> (.a4 j - '

lit

ca q; qS

44I
cc

100i



SRCTION 3
FUENC? INAL RBQUIRZDUNTS

3.1 GE3AL IBCCS REOUIREPZNTS

The Integrated Battlefield Command and Control
Simulation (IBCCS) concept shall be provided through three
National Training Center (NTC) software functions: Command
Battle Simulation (CBS) Exercise Coordination azw
Control/Training Analysis feedback (ACC/TAY) and Lxercia
Nonitoring and Control/Training Analysis Feedback (INC/TA?)
CB8 shall provide data for all simulated units, the EMC/TA?
shall provide data for the live battalions under training
and the ZCC/TAr shall provide a combined brigade-level
history for selected live and simulated units.

following functional requirements:

Provide a roal time, free ay, two-sided computer
simulation of a tactical engaqement between a
BLUEFOR armored or mechanized infantry brigade and
en OPPOR motorized rifle division, including the
higher echelon contest of that engagement.

* o Provide a simulation which supports the training of
two battalion command staffs and the associated
brigade command staff in a Command Post Exercise
(CPX), in coordination with up to two live
battalion lngagement Simulation (IS) field
"exercises with sufficient free play flexibility to
support VrC battalion level experiential training,

o e Fully utilize &-,d remain compatible with the
overall WC training concept in the areas of

* "hardware# software, personnel, and procedures.

• Realistically represent the integrated battlefield
environment by simulating the air/land battles
electronic warfarej and combined conventional,
nuclear, and chemical warfare.

o Provide the design flexibility to accommodate
anticipated future weapon systems, tactics,
doctrine, and throats.

o Provide the means to create and manage engagement
scenarios and simulations via data bases and
simulation control parmeters.

-' 101
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o Allow the means to reconf igre the simulation to
either accommodate additional notional elements or
include elements as real participants in the field
exercise.

e Utilize the same algorithms in both the model and
ES software whenever modeling is required to
support the live battalion (i.e., nuclear/chamical
processing) in order to provide consistency of I
events to the brigade.

• Provide the means to support the training of CBS
controllers and role players in an automated
self-paced manner.

o Provide a common man-machine interactive display
and control interface concept with that employed at .
the NTC to support EXC/TA? in order to facilitate
training of the NTC operational staff and the
functional commonality of controller stations.

o Provide the means to role play all significant 14
Command, Control, Communications, and Intelligence
(C31) interactions between BLUEPOR company- role
players and battalion command/staff, and between
division rolQ players and brigade cosmand/staff
elements.

• Provide the design flexibility to support the
inclusion of automated C31 interfaces between
BLUEPOR company and battalion command groups and
division and brigade command groups wheny and if,
such capabilities become part of the operational
tactical inventory. '

o Provide the means to incorporate the play of
adjacent and attached (e.g., Direct Support (DS)and
General Support(GS) units.)

o Provide required data to the brigade level ECC/TA?
history in order to develop an NTC history which
includes information on live and notional units for'
exercise control and training feedback.

3.1.2 The ECC/TAF Function - The ECC/TAF function shall
meet the following functional requir%.mentst

Provide the means to collect, record and display
a&I' data required tot support meritoring and
control of the combined ES and coumand post
exercisel control the CBS battle simulatic,: model.
support role playingi and prepare/present C31
After Action Reviews (AARs). .

102
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e Provide the capability of creating a brigade
engagement history which contains data from both
the live and simulated battalions in a format
cempatible with a standard NTC training history
4•Aatabase.

e Provide all interactive data display and " -
input/output control capabilities required for
operators to monitor and control the brigade and
battalion command post exercises.

0 Utilize the brigade history to control and monitor
the entire brigade exercise (both live and
simulated) and provide the brigade's command/staff
with data (role played interface) from a single,
coordinated battle rather than two separate,
possibly overlayed, battles.

0 Allow random access and accelerated time reviews
and replay of each exercise segment in the brigade
history.

e Provide the means to role play all significant C31 5.

interactions between BLUEFOR division role players
and brigade command staff elements being exercised,
including,

- DS and GS units

- Air Defense Artillery (AM)

- Electronic Warfare (EW)

- Nuclear and Chemical Warfare

- Engineering

- Aviation

o Provide the design flexibility to support the
inclusion of automated C31 data interfaces between
BLUEPOR division and brigade command groups when"
and if, they become part of the operational
tactical inventory.

o Provide the capability of creating and editing a
command file for use during an AR for brigade and
command posts (which includes the actions of live
and simulated units) during an ongoing exercise
segment (i.e., in near real time).

103
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e Provide the means of preparing, reviewing and
presenting automated AARs with a manual override
capabil ity.

* Provide a common man-machine interactive display
and control interface concept with that employed by 1.
the NTC to support EXC/TAF in order to facilitate
training of the NTC operations group staff.

* Provide the full spectrum of unit history data base
replay and review capabilities available in the
EMC/TA? functions.

e Provide additional alphanumeric and graphics
reports and displays over those currently available
as needed -o conduct meaningful brigade and
battalion CPX AARso

3211.3 The EJ'C/TAF function - The EPIC/TAF function. shall
meet all requirements documented in the Requirements Design
Specification for the NTC CIS 500 Player system
(NTC-1221-18, dated 24 May 1982), including the following:

e Receive, store, process, and transmit digital data
as required to support NTC ES requirements.

o Record, correlate, process, and display engagement
simulation events for direct fire weapons.

* Record and display positional information specified
weapons, mounted units, and dismounted ground
units.

* Receive and process data to assess and display, in
near real time, the tactical operational status of
all major weapon systems and units in the maneuver
(engagement simulation) areal to include providing
hardcopy of engagement statistics aggregated by
players and units.

e Process Spectrum Analysis Component (SAC) and
Goldstone data to assure that instrumented and
selected key noninstrumented players do not
transmit while in areas where they may interfere
with current Goldstone operations.

* Receive and proceima data to evaluate weapon systems
and maneuver unit perf ormance I for use in
preparing AARs and remedial take-home packages for
maneuver unit commanders and staffs.
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"* Process data in real time to assess the operational
status of field instrumentation and weapons
engagement subsystems from initialization through
termination of the exercise tasks.

"* Calculate, record, and display to CIS operational
personnel the data needed to direct field
controllers in real time casualty/damage
assessments for conventional indirect fire
engagementý simulations.

"* Record and display positional information on
helicopter and high performance aircraft operating
in the Ft. Irwin engagement area.

"* Accommodate a total of 1023 players across all
histories with the limitation of 400 players and 75
units per history.

"* Be capable of receiving and processing data to
assess and display, in near real time, helicopter
and high performance aircraft operating in the NTC
engagement area.

* Be capable of receiving and processing data to
assess and display, in near real time, the tactical
operational status of major weapons systems (both
real and simulated) and units in the live fire
areas to include support for providing hardcopy of
engagements aggregated by players and units.

* Be capable of calculating, recording, displaying,
and transmitt"ng to controllers real time
casualty/damage assersments for mine, nuclear and
chemical engagement simulations.

* Be capable of recording, correlating, processing,
and displaying engagement simulation events for
close air support and .air defense weapons.

3.2 DETAILED FUNCTIONAL REQUIREMENTS FOR tB".

3.2.1 Introduction - The design goal of the Command Battle
Simulation (CBS) model is to provide a solution to the
effe#ctive integrated battlefield expe riential training for
brigade and battalion field commanders and their staff
officers. CBS can be used to provide the experiential
command and control foundation needed for the
battalion/brigade command groups to intuitively function as
a coordinated and effective team in the rapidly changing,
high stress and ambiguous environment of real combat in the
integrated battlef ield.
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The tactical engagement simulation math model lies at
the heart of the CBS system. This model shall provide a
closed loop process which calculates outcomes and displays
those outcomes to the controllers as messages on the
alphanumeric support display devices and as full color 2:
military graphic symbology (overlaying a full color military
map) on color graphic monitors. Specific processing
performed by the CBS model shall include:

* Model Initialization and Control

e Battle Simulation

0 Battle Simulation Data Logging

* Interactive Display and Control

3.2.2 The Model Initialization and Control Fumction - The
Model Initialization and Control function shall perform all
operations necessary to prepare the CBS system for real time
operation. Major subfunctions performed by this function
shall include data base management, scenario data base
preparation, data base update end simulation control. These
subfunctions are described in subsequent paragraphs,

Figure 57 defines the subfunctions performed by the
Model Initialization and Control function, as well as all
significant functioral interartions among these subfunctions
and between them and external functions. In this figure,,
the upper left hand diagonal element includes all external .-

functions with which the Model Initialization and Control
function interfaces. The remaining diagonal elements are
the major subfunctions within the Model Initialization and
Control function. Entries within *each diagonal element
define the next level of detail of functions performed by "
that function. Entriet in off-diagonal elements define the
functional interactions between the two diagonal functions
forming the off-diagonal eleaent. Off-diagonal entries in a . >
row (either to the r:.ght or left of the diagonal element)
are functional outputs frox thie corresponding function on
the diagonal. Off-diagonal entries in a column (either
above or below the diagonal element) are functional inputs
to the correspcnding function on the diagonal. Therefore,
an off-diagonal entry defines the functional input/output
relationship between the corresponding functions on the
diagonal.

3.2.2.1 Data Base Management - A capability shall be
provided for performing all file management operations,
including data entry, formatting, and validation. The
subfunction shall also control the sequence of operation of
the various modules in the simula.Uon. In addition, the
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Line Of Sight (LOS) and Cross Country Mobility (CCM) terrain
data base files shall be generated in order to support
battle simulation.

The LOS file shall contain elevations 'in meters) and
vegetation classes and sh ill be used to compute
intervisibility. The CCM file shall contain the data
required to compute rate of movement for vehicles or
personnel over a special type of terrain and vectors which
represent the direction of various classes of Lines of
Communication (LOC) data. The LOC data shall be used to .--
model on-road vehicle and personnel movements.

3.2.2.2 Scenario Data Base Preparation - An interactive
scenario data base preparation capability shall be provided
which will assist the controller in creating CBS scenario
data bases. A maximum of ten scenarios shall be defined at
any one time. Each scenario shall consist of four files: a
card image scenario file, a binary scenario file, a
prescheduled event file and a preplanned mission file.

A prescheduled event processing capability shall be
provided which allows the operator to enter events and
capture them for use as & prescheduled event. These events
shall be created from new command and control events or can
be reclaimed from previous prescheduled events, or from
previously saved exercise command and control. These events
will then be merged into a new or existing prescheduled
event file in an automated manner. This file will then be
available for any exercise and will be activated at the time
specified in the event. Model time shall be the only thing
which can activate prescheduled events.

A preplanned mission capability shall also be provided
which allows the operator to enter events prior to the
exercise and capture them for use under a single, specific
mission name as a preplanned mission. These events shall be
reclaimed from previous preplanned missions or from
previously saved exercise command and control. These
preplanned missions shall then be merged into a new or
existing preplanned mission file in an automated manner.
The pr.Dlanned mission names shall be entered automatically
into the scenario data base. These packages shall be
activated through interactive menu selection.

3.2.2.3 Data Base Update - A capability shall be provi-ed
which allows controller to modify model data which can not F2.

be modified through the interactive initialization process
(e.g., unit position, amount of equipment, personnel and
ammunition in a unit, and minefield locations). This shall
he accomplished by allowing the operator to edit the
acenario'3 Namelist file, a file 4hich contains the
simulation's runtime data. This capability will allow for
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the use of a single data base while enabling minor changes
to specific variables for a particular run. Controller
inputs to modify the scenario data base shall be received
from the Interactive Display and Control function.

3.2.2.4 Simulation Control - The controller shall be ... ,. •
provided with simulation control commands which allow for
initializing, reinitial izing, restarting, replaying,,
freezing, or terminating a simulation. . .. ,.

Simulation initialization shall consist of reading the
controller selected scenario data base 4±nd defining scenario
parameters by initializing indicators, flags and variables o
with initial or default values. All command and control
events, including any prescheduled events and preplanned
missions, shall be processed. Then, any controller entered
command and control made during initialization shall be read
and executed, The controller will have previously modified
the selected scenario to tailor it to the current exercise
through the Scenario Data Base Preparation and Data Base
Update subfunctions.

The controller shall also be provided with a capability
to freeze an exercise or to replay an exercise. If this
option is selected, processing shall be suspended until
specified by the controller through a terminate freeze
command. A reinitialization capability shall allow the
controller to restart the current scenario or a different
scenario_

A restart capability, which recovers the current
exercise to a specified po4nt and ignores all events which
took place subsequent to that time, shall also be provided.

Data entered into the scenario data base shall be made _

available for r eview through replicate and replay
capabilities. With replicate, a command and control
scenario that was previously saved by the controller shall
be rerun. The replay capability shall allow the controller
to replay graphical (excluding alert messages) data from an
excrcise. The rate of the replay and the start time shall
be controller selected.

A simulation shall be terminated by either controller
selection or automatically when a controller-defined maximum
simulation time is reached. Upon exercise termination, a
final status report and casualty report, as well as any
selected post exercise summary reports shall be available at
the controllers selection.

To facilitate the flow of coordinated information to
the brigade TOC, an algorithm shall be developed as part of
the simulation control which permits the model to catch up
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to real time if it should fall behind. This shall be done

by maintainI ng the cumulative amount of time that the model ***'

is running atiead of or behind real time. During slack times
where processing is faster than real time, the model shall Y;
be allowed to make, up the behind time. Conv-rsely, if
running faster than real time, the model shall mark time .- -
until the real time stap is completed.

3.2.3 The Bt'ttle Simulation Function - The Battle
Simulation function shall perform all operations necessary M
to simulate combat between BLU2POR and OPPOR units from
squad to brigade level. The following data base
capabilities shall be provided to allow for this level of
battle simulation:

e 250 defined units 6".

e 200 defined control measures

o 200 defined minefields and obstacles

* 150 defined smoke missions

e 150 defined ammunition types

* 100 defined equipment types

* 30 pieces of equipment assigned per unit

* 30 types of ammunition assigned per unit

9 20 sensors

Special mission oriented units shall be created to
simulate the air, engin-eer and convoy units which become
available to the brigade/battalions urin request of the
controller. Air units shall be created as a result of the
operator defining an air mission, convoy units shall be
created as a result of the operator defining a supply
mission, and enginaer units shall be created upon request of
an engineering mission in which a division level. unit which
is not part of the exercise simulation is used. A maximum
of ten air missions, ten engineering missions aid ten convoy
missions shall be defined at any one time. .-

Major subfunctions performed by 'the Battle Simulation
function, as described in subsequent paragraphs, shall
include Unit Engagements and Operations, Target Acquisiticn,
Fire and Weapon Effects, Combat Unit Movement, Combat
Support/Combat Service Support, and Battle Environment.
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.Figure 58 depicts the subfunctions performed by the
Battle Simulation function, as well as all significant
functional interactions among these subfunctions and between
these subfunctions and external functions. In this figure,,
the upper left hand diagonal element includes all external
functions with which the Battle Simulation function
interfaces. The remaining diagonal elements are the major
subfunctions within the Battle Simulation function. Entries •".
within each diagonal element define the next level of detail
of functions performed by that function. Entries in
off-diagonal elements define the functional interfaces
between the functions on the diagonal forming the
cff-diagonal element. Off-diagonal entries in a row (either
to the right or to the left of the diagonal element) are
functional outputs from the corresponding function on the
diagonal. Off-diagonal entries in a column (either above or
below the diagonal element) are functional inputs to the
corresponding function on the diagonal. Therefore, an
off-diagonal entry defines the functional input/output
relationship between the corresponding functions of the
diagonal.- .

3.2.3.1 Unit Engagements and Operations - The Unit
Engagements and Operations subfunction shall perform the
following processing:

"* Unit Activations/Deactivations

"* Cal-ulation of Operational States

" Unit Engagement/Disengagement Processing

" Interactive Request Processing N o, ,

"* Unit Radiation/Contamination Status Calculations

3.2.3.1.1 Unit Activations/Deactivations -. Operators shall
be provided with interactive control for the selection of
units to participata in the simulation throvgh the
Interactive Display and Control function. Unit deactiv, tion
commands shall be available at anytime in the simulatinn,
but the controller shall be restricted to one activatio,.
command per force per simulation minute. Multiple units
shall, however, be selectable in a single command.

The model shall automatically deactivate any unit for
which personnel and equipment levels have fallen helow a
controller defined operational threshold. The model shall
also automatically activate all mission oriented units which
are created to -imulate air, engineering and convoy units.
These units 'htl be created as a result of the operator
defining an a.Lr, engineerýng or resupply mission via
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interactive menu. (NOTE: special units shall only be
created for engineering units which are requested from
division level and which are not defined in the scenario
data base).

If a unit is deactivated, either as a result of
controller command or by simulation logic, that unit shall
not be available for reactivation. Also, any control
measures associated with a deactivated unit shall be
deleted.

3.2.3.1.2 Assignment of Operational State - Each unit's
operation type, intent, resources and battlefield actions
shall be considered in calculating the operational state of
a unit. A unit's state shall change as a result of time,
unit location, protective posture, distance from enemy
units, distance from the Forward Edge of the Battle Area

B(FrA), FEBA location, degree of suppression, personnel and
equipeent level, force ratio, relative position of units,
engagements, and support fire. The operational state of a
"unit shall be used by other subfunctions (i.e., Target
Acquisition, Fire and Weapon Effects and Unit Movement) for
processing their tasks,

The intent of each unit (i.e., avoid engagements,
engage as necessary or seek engagements) and the unit's
operation type (i.e., hatsy defense, deliberate defens,
deliberate ambush, delay, withdraw, reconnaissance,
recon/force, movement to contact, attack, dLsplacing and
attack/pursuit) shall be specified by the operator based
"upon the scenario's mission assi tment provided by the
division role player. The unit's movement mode (i.e.,
mounted or dismounted) and the unit's protective posture
shall also be specified.

or• air missions, the controller shall specify the
"operational mode of an air unit for each point of an air
route. This mode shall set the default values displayed for
speed and altitudej however, the def.ault shall be
changeable by the controller. The operational mode value
shall influence the unit's ability to be detected and the
use of available sensors and weapons.

3.2.3.1.3 Unit Engagements/Diuengaguments - The model shall
determine when units form and break off engagements,
maintain engagements by mobilizing opposing units against
one another, determine whether a unit shall be allowed to
discharge direct fi.e weapons against an enemy unit and
calculate engagement parameters. The most important factors

* regarding unit engagement shall be visual detection and
"distance from the opposing unit. Other considerations shall
include maneuver control status, unit intent and unit
movement mode. Engagements shall only occur between enemy
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units; engagements between friendly units shall not be
allowed by the mode:,

During the slaulation, a ground unit shall be moved
toward its desired destination in discrete segments (as
described in the Unit Movement subfunction). Each movement
step shall be followed by a check to determine whether the
unit has con* clos enough to an enemy unit to initiate anengagement. Before any engagement can be initiated, visual

detection (as determined by the Target Acquistition and
Intelligence subfunction) must be established between the
two units. Engagement initiation shall never occur between
unseen targets.

Each unit shall have a characteristic input data
engagement range, determined by unit type and side, which
specifies the distance at which the unit may initiate an
engagement. Another range, which is predefined by input
data and is based on unit type, shall specify the range at
"which the unit must initiate an engagement with an enemy
unit.

If an engagement can (or must) be established, the unit
-" shall be instructed to move directly toward the nearest

enemy unit. upon arrival at the enemy's location,, the unit'
shal be instructed to form a new engagement if the closest

., enemy unit is not already engaged, or to join the engaqement
of the enemy unit if the enemy unit is already involved in a
conf rontation.

The eventual withdrawal of the unit from the engagement
shall also be handled by the model. This withdrawal shall
cause the unit to change its operational state and manner of
movement.

3.2.3.1.4 Interactive Request Processing - Data entered via
the Interactive Display and Control function shall be
processed such that the CBS controllers can affect the
operation of the model. The controller shall have the
capability of entering information such as maneuver
commands, firing events, air missions, intelligence reports,
unit resource allocations, control measures and obstacles.

"Command and control communications with a unit via
interactive menu shall be temporarily lost when that unit's
command post is destroyed. In this event, all command and

K control for the units controlled by the devastated command
post shall be ignored for a specified time (in minutes).
This communication loss shall occur only once per unit
during the simulation.
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All of the interactive command and control entered into

the simulation shall be activated at a time spwcified by the
controller. The events shall be scheduled to occur either
immediately or at scme time in the future. Prescheduled
events and preplanmd missions shall also be executed at the
time specified.
3.2.3.1.5 Unit Radiation/Contamination Status - The model

shall maintain each unit's radiation and contatination level
in the event of nuclear and/or chasical attack.

A mit's radiation level shall be calculated based upon
radiation from both prompt nuclear affects and fallout.
Radiation patterns shall be calculated by the Battle
Environment function. A unit's radiation status shall be
affected by decontamination such that the unit shall not;
continue to accumulate radiation at as high a rate. The
unit's basic radiation dos shall not, however, be decreased
as a result of decontamination.

A unit's chemical contamination level shall also be
calculated and maintained by the model. This contsmination
level shall be affected by the characteristics of the
contaminated area being traversed by the unit and by the
protective posture of the unit. The unit's contamination
level shall be zeroed as a result of undergoing
decontmaina tion pcocedures.

A unit's radiation and contamination levels shall
affect a unit's rate of movement (refer to the description

of the Unit Noveament subfunction) and shall result in
personnel casualties (refer to the description of the Fitre
and Weapon Effects subfunction). The imdiate blast
effects shall also cause equipment damage.

3.2.3.2 Target Acquisition and Intelligence - The initial
and updated allocation of intelligence assets to each unit
shall be defined through the scenario data base and
"interactive controller update. The model shall provide a
capability for units to detect opposing units through
visual, aural, radar, and sensor means using the
intelligence available to the units. Ground detections,
air-to-ground detections, and ground-to-air detections shall,
all be considered. Intelligence reports shall be generated
based upon unit detections and controller defined
prescheduled events,

3.243.2.1 Allocation of Intelligence Assets - The model
shall provide the means to allocate intelligence gathering
"assets which are organic to division, to subordinate units
at the beginning of the exercise. Contro'.lers shall also be
provided with a capability for real time interactivea reallocation of intelligence assets (based on direction of
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appropriate role players) through the Interactive Display

and Control function.

The types of assets to be modeled shall includel as a m
minimum, Ground Surveillance Radar (GSR), Remote Sensors
(REs) p night vision devices, airborne sensors, and human
intelligence (i.e., visual and/or aural detections). The
division may send scenario-based intelligence reports from
corps which originate from such sources as signalintelligence, photographic intelligence, reconnaissance,

general aviation, and prisoners of war.

3.2.3.2.2 Unit Detection Processing - The model shall .,
determine the probability cf visual detection, radar 1.
detection, aural detection, and detection by rmote sensor "4

fields between ground units and shall generate an alert when U

a detection is made. The model shall also determine whether 7t
ground units can visually detect enemy air units and whether
air units can detect ground units with the sensors available
to themo

Visual detections shall be calculated between units
based upon the distance between the units and the terrain.The range used for visual detection purposes shall be from

one unit's center of mass to the other unit's center of
mass. An observer unit may be equipped with visual
detection aids (e.g., binoculars and night vision devices).
The probability of detection by each of these devices shall
be calculated and shall be used to determine an overall
cumulative probability of visual detection. The use of
these special devices shall be modeled such that they are
only used at proper times of the day. Therefore, binoculars
shall not be modeled as being used at night and night vision
devices shall not be used in the daylight.

The model shall also calculate the probability of aural
detections between ground units. Air units shall be
excluded from aural detections. The model shall calculate
the sound produced by a ground unit according to whether the
unit is stationary or moving and the type of equipment which
is contained in the unit. If two or more pieces of
equipment are generating noise at the same time the
effective sound pressure shall be increased. The sound
losses between two points due to spherical spreading and
vegetation absorption shall be determined by the model. In
addition, the background noise in the neigLiborhood of each
point shall be calculatedd. Background noise shall be F
calculated by looking at the basic background noise level of .
the vegetaticn class where the observer is located. This
noise level shall be modified by a controller specified wind
correction factor, wind velocity, and a controller specified
rain noise factor. This value shall then be combined with
the source noise from the observer's own unit to determine
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the actual background noise level which will affect .the
unit's ability to aurally detect another unit. Any unit
which is firingl however, shall be assumed to be aurally
detected by any other unit vithin range.

The probability of a given observer unit detecting
another unit with GSRs shall be calculated, based upon the
following factors:

e the number and type of GSRs presnt in the
observing unit,,

e the range of the GSRs,

e terrain concealment and vegetation classes,,

* the time an observer unit has been in one place,
and

* the suppression level of the observer unit.

In order to model the setup time required for GSRs, the
equipment shall only be used by a stationary observer unit.
A unit under heavy supprassion shall also be excluded from
the use of GSRs. In order to model the correct operation of
GSRs, line of sight must exist between the observer and
target units. The target unit shall be within range of the
GSR and neither observer nor target unit may be located in a
dense vegetation class.

The model shall also calculate whether or not a given
unit can be detected by an existing remote sensor field. v,-
Only passive sensor fields shall be modeled and these fields
shall not be dynamically altered during the exercise. Any
unit within the boundaries of the sensor field shall be
detected. Two maximum ranges (one for vehicles and one for i•.

foot troops) shall be defined for each sensor. A maximum of
ten blue and ten red sensor fielde shall be modeled at any
one time. It

The model shall provide air-to-g, ! and ground-to-air
detections. Air-to-air detections shall not be modeled.
The model shall utilize a horizon-checking capability which
shall provide 360 degree coverage, based upon the maximum
range of air defense weapons in the unit. An alert shall be
generated the first time that an air unit is detected by
each enemy ground unit throughout the air mission. An air
unit may detect a ground unit through the use of the
airborne sensors carried by the air unit. The probability
of air-to-ground detections shall be calculated separately
for each sensor type as a function of the range, altitude,
and air speed of the sensor; look anglel rate of movement
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of the ground unit; and the number of sensors *in the air
unit. An air unit shall always be able to locate its.
assigned ground target. For SLARs, the ground unitl must
have vehicles which conform to the minimum and maximum SLAR
ranges,

T!Oe model shall generate an alert message whenever a
unit in detected by another unit.

3.2.3.2.3 Target Nominations - Based upon the results of
unit detection processing, a list of potential enemy targets
for each unit shall be provided to the Fire and Oeapon
Effects subfunc:ion for further processing.

The fract. on of the target that is visually detected
shall be calcidated and used to determine the allocation of
fire to targets. A unit's target value shall be reduced by
the fraction of the unit that has been detected such that
fire shall not be allocated if a large enough percentage of
target has not been detected.

3.2.3.2.4 Generation of Intelligence Reports - i The
prescheduled event capability shall be used to provide a

• .semiaitomated intelligence reporting capability. Prior to
the start of the scenario, the controller shall be allowed
to enter intelligence alerts from division which shall be
replayed at controller specified times in the dcenario.
These alerts will be based on the exercise scenario ands will
be used to simulate intelligence reporting to the brigade.

Detection alerts, based on unit locations and, the
allocation and placement of intelligence gathering assets
(i.e., sensors) shall be automatically generated byi the
model.

3.2.3.3 Fire and Weapon Effects - All direct fire, indirect
fire, support fire, air mission, air defense, and nucl'ar
and chemical events shall be processed by the model. Weapon
effects, including personnel casialtles, equipment and
terrain/inf rastructure damage, contmination, and
suppression shall be calculated.

3.2.3.3.1 Direct and Indirect Fire Processing - Directi and
indirect fire shall be allocated against enemy targets in
response to either controller issued fire commands or
through automatic direct fire allocation algorithms. Direct
fire requests shall be one of four types 1) a percent of
fire firing command. 2) a rounds per minute firing command,
3) a cease fire command or 4) a cancel fire mission command.
Rach fire event request shall be checked by the model to
ensure that none of the following conditions exist:
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"* Range exceeds maximum unit type firing range

" A friendly unit is in the line of fire,

"* The target unit is not eligible for direct fire *

"* The firing unit is not eligible for direct fire

"* FEBA range exceeded

- The firing unit is not manned

* The firing and target units have no visual
detection

* The maximum- range of the weapon was exceeded

An interactor alert shall be generated if a requested
event must be rejected.

Automatic fire allocation shall occur based upon, the
detection of enemy units that are within range of the unit's
weapons. This fire allocation shall result in 100% of the
weapons of a given type being allocated against eligible
targets, based upon the o.erational state in vhich the unit
is operating.

Weapon fire from firing units to target units shall be
allocated only when the following conditions are met.:

* the target unit was detected by the firing unit,,

e the target unit lies within the effective firing
range for the specific weapon being considered,

# a friendly unit does not lie between the firing and
target units, or

* the target unit contains some amount of target
value from either primary or secondary target .A
elements.

A firing unit shall atteipt to allocate its weapons
when multiple target units are available in a manner
proportional to the detected target value contained in each
target unit. Individual weapons shall not be fired against
individual target elementsl instead the firing shall have
effects againvt all elements in the target unit. A single
range value shall be assumed between two opposing units for
the purpose of calculating fire effects.
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Ammunition levels for units shall be updated as a.
result of the allocation of rounds fired and reported to the
Combat Support/Combat Service Support function.

3.2.3.3.2 Support Fire Processing - Support fire shall be
allocated against enemy targets only in response to
controller-issued fire commands. All units which contain
support fire weapons shall initially be placed in a
nonfiring operational state. This shall inhibit any support
fire weapon from firing unless overridden by a t
controller-entered fire command. In this manner, a support
fire weapon shall not be fired unless specifically requested
by the controller.

Support fire shall be allocated against a unit or a
particular X! location. Support fire against oppossing
target units shall be directed at the center of the unit.

Support fire requests shall be checked to ensure that
the requested support fire weapons exist in the unit, that
the target is within the maximum effective range of the
firing unit, and that the firing unit has not been
suppressed to a level where the unit can not fire the
mission.

Amunition levels shall be reduced, and movement and
personnel vulnerability classes shall be updated as a
function of the allocation of support fire.

3.2.3.3.3 Air Kission Processing - The BLUEFOR aviation
assets normally emplnyed in support of a battalion,
including utility helicopters, observation helicopters,
helicopter gunships, cargo helicopters, and close air
support Air Force aircraft shall be modeled. These air
assets shall be organized into air units for simulation.
The following eight types of air ordnance shall be modeled:
Low drag bomb, high drag bomb, guided weapons, 2.75 rockets,
cannons, cluster bombs, rockeye, and napalm. Each air unit
shall be modeled as a single entity and may consist of one
or more aircraft of the same type flying in a single
formation. The systm shall have the capacity to simulate
ten air units simultaneously.

The iissio, assignment shall be defined by the
controller through an interactive menu capability. The
controller shall have the capability to specify the
following parameters rim

"* Mission type

"e Flight route
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* Number of .aircraft

e Type of aircraft

0 Modos of flight 5,.,

* Types of equipment

* Target. units or points

* Mission call sign

* Weapons or sensor load

Mission types for Army aircraft shall include &'L"

reconnaissance, air strike, and troop and supply air lift.
Mission types for Air Force aircraft shall include close air .-
support and reconnaissance. If the mission type is
reconnaissance surveillance, only air sensors shall be
selectable for the aircraft load. If the mission type is
air strike, the aircraft load shall only be composed of air
ordnances (individually selected or by standard load). The
controller shall specify whether Electronic Counter Measure
(ECM) is included as part of a reconnaissance or air strike
unit. The reduction in acquisition probability due to -CM
shall be defined in the data base,

If the aircraft has a built-in weapon and air ordnance
is selected from the air menu, the'number of drops shall be
set so that spoint doneO is possible. When the event is ,..-

processed, the number of drops shall be set equal to the
rounds per pass defined in the data base for the aircraft.

Flight routes shall be specified as a series of legs.
The system shall provide for a maximum of nine legs per
flight route. Each leg shall have a specified mode of
operation. Modes of flight shall include cruise
observation, Nap of the Earth (NOE), weapon delivery, radar -
avoidance and hover/orbit. The NOE mode shall be designed
for use by simulated nelicopters. The radar avoidance mode
shall be designed for use by Air Force aircraft. The
capability shall be provided to specify enroute pickup
points, landing zones, weapon delivery points, and orbit
points in the flight route. A capability shall be provided
to specify the following characteristics for a route: .s

1. PICKUP POINT. A pickup point on the route shall
represent the location where helicopters pick up a
cargo of men, equip ent and/or supplies. The
controller shall designate the cargo. Cargo shall
be picked up by an air unit only if the cargo is
located at the pickup point. Suitability of the
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number and type of aircraft for the cargo shall be
the responaibility of the controller. Pickup
points shall apply only to helicopters. Departure
from the pickup point shall occur based upon either
a user specified variable representing loading
time, or upon command of the controller. Units,,
equipment, and supplies designated as cargo shall 4'
move with the aix unit and shall be assessed
casualties as a result of any actions involving the
air unit. Alert messages shall be sent to all
involved controllers when the air unit is again
airborne. Endurance time shall be decremented
while th,- aircraft are on the ground at a pickup or
drop poii t.

2. LANDING ZONE. Landing zones shall be used to
represent the off-loading location for cargo and
troops and shall apply only to helicopters.
Off-loading shall be complete following the
expiration of a user specified variable used to
represent off-loading time. Upon completion of
off-loading, all cargo shall be available for
normal ground simulation. All involved controllers
shall be notified when off-loading has been
completed vid an alert message. The air unit shall
take off on the next route leg upon completion of
off-loading or upon controller command. Landing
zones shall also be used for air units not carrying ,'.
cargo. Such aircraft shall be available for
take-off at any time.

3. ORBIT POINT. An orbit point shall represent an
aerial holding point for an air unit. The flight
shall depart the orbit point at a specified time or
on command from the controller.

4. WEAPONS DELIVERY POINT. Weapons delivery points
shall be used to direct and control the fires of
armed aircraft. For armed helicopters, the weapons
delivery point shall be an altitude. Ordnance
shall also be delivered from any mode allowed in
the data base. Aircraft at a weapons delivery
point shall be considered by the model to be making
maximum use of cover and concealsent consistent
with target detection and engagement tactics and
air ordnance parameters. The controller shall have
the capability to direct the fires of the aircraft
against specific targets. Engagements and
impacting weapons shall be graphically displayed.
Alert messages shall be sent to the controller to
indicate weapon firing or losses due to hostile
action. Ordnance consumption shall also be
modeled. Exhaustion of ordnance on board shall
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cause the air unit to cease firing and shall cause
an alert message to be sent to the controller.

When air units are !ready to deliver a guided
weapon, the target sh~all be checked to determine
whether it is covered byý smoke or local ground fog.
The ordnance shall not be released if the target is
obscured, and an alert shall be sent notifying the
originating controller that the ordnance was not
delivered. Bomb damage assessment shall be
computed utilizing the same method as for ground
fire engagement, and effects functions shall be
used to determine casualties. .*.

The model shall determine whether the proposed flight
route can be accomplished within the flight duration of the
aircraft. If it can not be accomplished, the controller
shall be notified by an alert. If the route is feasible,
the controller shall be provided the capability of entering
a start time or placing the flight in a start-on-command ,
status.

At a data base specified time before the mission start
time, the model shall determine whether sufficient air units
are available to execute the mission. If ten air units are
already active, an alert shall be sent to the controller who
initiated the mission. If sufficient air units are
available to execute the mission, a message shall be
displayed which indicates that the mission will be executed
as planned. At the specified start time, the simulation of
the movement along the specified flight route shall begin.
Delay times associated with take-off and landing shall also
be modeled. A message shall be sent to the controller to
indicate that the air unit has been activated.

Simulated air units shall move between route points as
determined by the specification of the flight route and
certain periormance parameters (i.e., the altitude and speed
for each aircraft type cperating in one of the following
modes: cruise/observation mode, weapons delivery mode,
hover/orbit mode, NOE mode, and radar avoidance mode).
Changes of altitude and speed shall be accomplished at the
beginni ng of a new leg. All altitudes shall be considered
to be height above terrain.

Three conditions (i.e., controller intervention, fuel
exhaustion and enemy air defense action) shall cause
modification of a flight route during its execution. The
controller shall have the capability to interactively
redefine the remaining portion of an active route. If the
new route does not lie within the time remaining for the air
unit, an alert message shall be sent to the controller. If
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an air unit has been allowed to proceed to a point where it
has exceeded its endurance time, the mission shall be
terminated and all aircraft of the air unit shall return to
their start point. While in flight, endurance time shall be
monitored by the model. If the unit reaches a level where
there is not sufficient time for a return to base, an alert,
shall be sent to the controller. Alerts shall be forced to
the controller when endurance time reaches a user specified
series of times as well. If an air unit receives fire from
an enemy unit, an alert message shall be sent to the
controller.

Delay times associated with take-off and landing shall
also be modeled. The controller shall specify whether ECM
is included as part of a reconnaissance or air strike unit. Ii
The reduction in acquisition probability due to ICM shall be
defined in the data base, The simulation shall not model
maximum altitud(, maximum speed, or minimum speed.

For strike missions, visibility conditions shall be L.
checked to ensure that conditions are appropriate. The
model shall also check to ensure that the ordnance was
specified for a strike, that the specified ordnance is
appropriate for the target, and that minimum and maximum
release altitudes and speeds for the weapon are appropriate.
If the mission is a standoff strike, the model shall ensure
that guided weapons are available and that the distance
between the standoff point and the target is within the
range of the guided weapon. Ambient light , level andvegetation height shall be checked for guided weapons to ',-\--
ensure that the target is visible.

3.2.3.3.4 Air Defense Processing - The model shall simulate
air defense actions of both friendly and opposing forces.
All units that have an air defense weapon shall have an
inherent capability to engage overflying aircraft.
Controllers shall be provided the capability of changing the
status of air defense alert of all units.

Engagement of an aircraft by a ground unit shall be
.determined by the weapons control status in effect, the
identification mode of the flight, and the actions of the
flight. Weapons control status shall take on one of three
values: weapons tight, weapons hold or no fire. Weapons
tight shall indicate that all enemy aircraft who are within
range and otherwise eligible for air defense fire should be
fired at. Weapons hold shall indicate that only enemy -..-
-ircraft which are attacking a specific unit should be fired
it. No fire shall indicate that air defense weapons should

be fired under no circumstances. Weapons free status will
not be modeled.
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The system shall be capable of simulating the movement
and positioning of air defense units in the same manner as
for other ground units. Air defense weapon systems shall
have the following controller specified variable associated
with them for the purposes of air defense simulation:

"* Maximum detection range

"* Maximum horizontal engagement range

"* Maximum engagement altitude IRE

"* Minimum engagement altitude

"* Minimum horizontal engagement range

"• Probability of acquiring

" Rate of fire (i.e., normal or salvo)

". Probability of kill per round

"* Maximum detection range under enemy electronic
warfare

"* Angular width of zactor

"* Time to emplace

"* ECM degradation factor

The center of each sector shall be assumed to be the
direction the unit is facing. If more than one air unit is - .
eligible for engagement at the same time, multiple
engagements shall be initiated up to the number of weapon
systems assigned to the air defense unit. Any aircraft that
enters the appropriate detection range within line of sight
of' the air defense unit shall be detected and an identity
determination shall be made. An appropriate number of
horizon checks (as a function of sector width) shall be made
to determine line of sight. If the aircraft remains inside
the detection range, acquisition shall occur
probabilistically. (Engagement air space shall be bounded
by the maximum and minimum engagement range, the horizon,
the maximum and minimum engagement altitude, and by the
sector width about the specified center of sector heading.)
Once acquisition has been achieved and the rules of
engagement are satisfied, firing shall commence as soon as
the aircraft enters the air engagement space.
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Air defense weapons shall fire at the appropriate

parametric rate until one of the following events occurs:

"* The air unit leaves the engagement air space

"* The number of aircraft in the air unit is reduced
to zero

"* The air defense weapons are destroyed by enemy
weapon effects or are suppresesed to the extent row-
that they cannot fire

"* All on hand ammunition is expended

"• Aircraft identification or weapon control status
changes such that the engagement is no longer
appropriate

Resupply of air defense uniý-c shall be accomplished by
controller action as part of 'be Combat Support/Combat,
Service Support function.

If a target air unit is designated as employing ECM,
the probability of kill shall be degraded by the ECM
degradation factor. Alert messages indicating detection,
engagement, and end of engagement .hall be provided.
Weapons control status shall be available upon request. _--

3.2.3.3.5 Nuclear and Chemical Processing - The immediate
and delayed effects of nuclear and chemical warfare shall be
computed by the same nuclear effects and chemical models
that will be implemented for the 500 player CIS system.
Nuclear events shall be coordinated such that if a nuclear
event occurs in the ES exercise the event shall also occur
in the model. In this manner, the simulated units will be
participating under the same environment as the live
battalion.

Nuclear radiation data shall be maintained by unit fcr
each simulated ba:t-" ion as a function of time ard location.
The posture of a unit shall be determined by the model based
upon the type of equipment contained in the unit.

A display shall be provided which depicts ground zero,
blast, and yield and the maximum lethal radii for each of
the following target types: tanks, APCs, and troops in the
open.

Accumulated radiation level statistics shall be
maintained by unit. These accumulated doses shall be
calculated based upon the relationship of the unit's
location to ground zero. Radiation- contours shall be
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available for display in order to depict the actual
environment for the controllers.

Unit perforuance shall be degraded due to nuclear
radiation effects and units shall be delayed while they are
undergoing decontamination procedures.

A chemical event shall be defined through interactive
menu and tho model shall calculate the contaminated area
caused by tbh e.ent. The model shall convider weather and
terrain wven calculating the contaminated area. The
boundaries of the contaminated area shall change as a
function of tim and weather. A display shall be provided
which shows the chemically contaminated area. Unit
performance shall be degraded based on Mission Oriented
Protectivo Posture (HOPP) level and units shall be delayed
while they are being decontaminated.

3.2.3.3.5.1 Suppression - The model -shall calculate the
fraction of each unit that will be treated as suppressed in
unit firing and movement calculations, The following
criteria shall affect a unit's level of suppression:

e the number of direct fire rounds per unit width

- the number of support fire rounds per square meter

* the number of area fire rounds per square meters,
and

"* the number of personnel in the previous time step
relative to personnel at the beginning of the last
"time step.

Unit suppression shall result when rounds land in a
unit area or when personnel are lost. Suppression effects
shall result in having personnel in a unit less vulnerable

- to enemy fire, a unit not firing from the percentage of
weapons which are considered suppeessed, and reducing an
equipment's movement rate proportional to the percentage of
the suppressed equipment.

3.2.3.3.5.2 Casualty/Damage Assessment - The model shall
assess personnel and equ pment casualties which result from
weapons in a firing unit firing a computed number of rounds
against a single target unit. The weapons may be direct

- fire, indirect fire or support (eog., division artilleryB> howitzers). The model shall indicate the number of
-• personnel and equipment casualties for each vulnerability

class and each equipment type in a target unit as a result
of a weapon firing.
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If support fire or an air delivered weapon impact point
is within a dataLase defined distance of a road or bridge,
damage shall be assessed against the road or bridge.

Casualties shall be assessed for prompt nuclear effects
based upon immediate radiation, shock wave/blast, peak
overpressure, Electromagnetic Pulse (EMP), and
thermal/optical radiation intensities. Terrain damage
resulting from the blast shall be computed. Accumulated
radiation level statistics shall be maintained by unit and
casualties shall occur based upon the accumulated radiation
levels of the units. A unit's personnel and equipment
losses shall be calculated based upon the type of equipment
and the assumed posture for the equipment type.

Casualties due to a nonpersistent chemical event shall
be calculated based upon unit posture and unit personnel
locations relative to the chemically contaainated area. No
casualties shall be assessed among personrel who rimai.,'
outside the boundary of the vapor/aerosol hazard area. The
personnel inside the hazard area shall be at risk, the level
of which shall be evaluated in terms of WOPP level, the time
at which the HOPP posture was adopted relative to the time
of the attack and the proximity to higher dosage level
contours. Por persistent chemical agents, casualty
assessment will consider both the inhalation hazard and the
contact hazard. Casualty assessment for the inhalation
hazard shall be performed in the same manner as for
nonpersistent agents. For the contact hazard, a time delay
will be used, which will be a function of the MDPP level,
and the actions taken by the unit to reduce the contact
hazard. These actions consist of evacuation of the
contaminated area, followed by decontamination of unit
equipment and personnel. If these actions are not taken
within a specified period of time, casualties will be
assessed. Further delay will result in additional
casualties.

"An overall casualty accumulation shall be maintained
"for all equipment for both forces. For each firing weapon,
the total number of personnel and the number of each
individual type of equipment casualties which resulted from
the firing of the weapon shall be accumulated and printed at
the end of the exercise.

3.2.3.4 Unit Movement - The ground movement of combat units
shall be simulated based upon environmental conditions and
battlefield conditions. Man-made and terrain obstacles
which cause degraded movement rates shall be modeled. In
addition, movement profiles of air units and of Combat
Support/Combat Service Support units shall be modeled.

3.2.3.4.1 Ground Combat Unit Movement - The model shall
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move each unit in discrete intervals toward its destination
and determine the direction to a unit's destination. A
unit's location shall be updated based on the unit's current
location, its movment code and data, and its movement rate.
The rate of movement for each unit shall be computed based
on the terrain the unit passes over. A terrain data base
sha.l be accessed to determine the cross-country mobility
rate of the terrain a unit is crossing. Elevation, terrain

10 traificability, and hydrography shall affect the rate at
which a unit can traverse the terrain.

The model shall compute degradation factors which
:. result from various environmental factors (i.e., terrain and

weather) on unit movement rates. Weather conditions which
affect a unit's movement rate shall include raia and fog.
The model shall assue that the maximunm operational speed of
a self-propelled (vehicular) equipment type is attained one
fire, smooth, flat surface under optimum conditions. As
conditions depart from the optimum, the mazxium operational
speed shall diminish by an amount proportional to the degree
of departure from the optimums. Environsental. features
shall generally exert a retarding or degrading effect on
equipment movement rates. This effect shall be quantified
for each equipment type and used to degrade a unit's
movement rate. The equipment type having the slowest speed

.* shall control the rate at which a unit may sove since unit
movement cannot be faster than the slowest moving equipment
type in the unit.

The degradation efrect caused by limated visibility
shall be determined by the ambient light level and
meteorological visibility. ?he mount of degradation caused
by ambient light level shall depend upon whether it is a day
or night and the ambient light level relative to certain
established lower and upper bounds of light level.
Meteorological visibility shall degrade a unites movement
rate when visibility is less than 600 moters. If visibility
is less than 100 raters, degradation shall be more severe.

The degradative effects of fatigue on dismounted units
shall also be considered. The model shall assume that the
fatigue is experienced by all dismounted personnel within a
unit in a uniform fashion. When a unit is in NOPP gear, the
fatigue factor shall be increased for the unit. The
development of the fatigue factor shall take into account
the total amount of energy expended since the start of the

or simulation. Fatigue shall generally be considered to be
related to the total mount of energy (in British Thermal
Units (BTUs)) expended by the body.

"A unit which is engaged or being suppressed shall also
". have a degraded effect on a units's movement rate. A unit's

movement rate shall be degraded due to nuclear radiation
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effects and units shall be delayed while they are undergoing

decontamination procedures. The degree of movement
degradation due to radiation effects shall be directly
related to the radiation status of the unit Cl..., units
with higher radiation dose shall be delayed longer than
units with a lesser does). A data base specified time delay
shall be used for delaying a unit while undergoing
decontamination procedures.

The CBS model shall contain logic which governs the
positioning of opposing ground units during engagements and
shall direct units toward the center of the greatest enemy
threat. When an encounter causes an engagement, the forces
"involved shall change their directions of movement in order
to directly approach each other with the intent of
exchanging fire. During the course of unit novement, the
model shall determine whether an engagement can be initiated
as a result of enemy contact, as described in the discussion
of the Unit Engagements and Operations function.

"The model shall also check to ensure that units which
have not detected each other do not pass through eacb other
as a result of their movement to a new location. I

When a mit arrives at its destination, the model shall
update the unit's operational state and determine if there
are any new orders for the unit (in the Unit Xngagements and
Operations function).

W A capbility shall be pcovided which allows the
" controller to form operational groupings of units through

.. interactive menu selection. These operational groups sha]).&
Sthen be maneuvered together, such that a maneuver command

will result in the movement of each unit in the group toward
the new destination. Once the group arrives at its
destination the operational grouping shall be dissolved only
by controller action.

3.2.3.4.2 Obstacle Breaching - The model shall determine if
an obstacle (i.e., crater field, general mass, minefield,
la!te, waterway, concertina, fixed wall, ditch, ravine, cliff
or terrain obstruction) is in the path of a unit's movement.
Obstacles shall binder the movement of the ,mit as it
attempts to move from its current location to its updated
location. If a unit would encounter an obstacle by moving
to the next location, the new location for the unit shall be
changed to be the edge of the encountered obstacle. The
unit shall then halt at the edge of the obstacle. An
obstacle encounter of any kind other than hydrograpby shall
cause the unit to be delayed a minimum of thr-e minutes.

'* Additional delay time shall be added depending upon:
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0 the type of obstacle encounteredl,

# the distance to be traversed across the obstacle,

o the number of personnel within the unit available
to help reduce or breach the obstacle, and

* the availability of engineering support.

Engineering support, an defined under the Combat
Support/Combat Service Support function, shall be defined by
the controller and shall result in a reduction in the delay
time experienced by a unit which has encountered an
obstacle.

When a unit is detained by a minefield, personnel
casualties and/or damage to equipment shall be calculated.
Minefielde shall be the only modeled obstacles which may
inflict damage and casualties. As a result of breaching a
minefield, dismounted units shall suffer one personnel
casualty. A mounted unit shall have the first
self-propelled vehicle in its equipment list destroyed, and

." the unit shall also suffer the expected number of personnel
casualties associated with destruction of the eq.Apment.

3.2.3.4.3 Air Unit Movqent - Moveent profiles of air
units shall be maintained such that the position of each air
unit shall be updated graphically avery fifteen seconds.

: The controller shall define an air mission through the
interactive menu capability and, as a result of this air
mission, an air unit shall be created by the model. As part

: of the air mission definition process, the operator shall
define each point of the air route and shall specify the
speed and altitude for the unit at each route point.

The model shall provide a capability for orbiting a
fixed wing aircraft or hovering a helicopter over a" air
route point. The controller shall specify the length of the

Shover or orbit.

* 3.2.3.4.4 Combat Support/Combat Service Support Unit
SMovement - Two types of combat support/combat service

support units shall be zodeledt convoy units and
* engineering units.

Convoy units shall be created in response to a
• controllor specified resupply mission. The convoy unit

shall only be a part of the simulation for the time it takes
to move the supp le from one supply unit to another. Up to
five convoy units shall be created at any one time.
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The size of a convoy unit shall be a function of the

controller specified mission. The width of the unit shall
always remain the sameg however, the length of the . convoy
shall be a function of the number of vehic)es in the convoy.

The route of the convoy shall be specified by the %;
controller and shall follow a main supply route, a route of %
march, or a special route. The model shall institute a
standard delay time to load the convoy vehicles. This time
shall be a function of the type of vehicles which need to be
loaded. A delay time shall also be instituted by the model
for unloading the equipment when it reaches its destination.

Those engineering units which ari not normally a pert
of the exercise but are created for a special engineering
assignment (i.e., loaned from division) shall be created in
response to controller specified engineering missions. Once
created, these units shall move to their destination in the
same manner as other ground units. Upon arrival at their,
operator specified destination, they shall perform their
defined engineering mission. Upon completion of their ell
mission they shall be removed from the simulation.

3.2.3.5 Combat Support/Combat Service Support - The Combat
Support/Combat Service Support subfunction shall maintain
the current unit status of personnel, supplies and
equipment. The resupply of units and equipment recovery and
repair shall be modeled. The readiness condition of units
shall also be computed and alerts shall be generated for
marginal readiness conditions. I.

Engineering missions shall be defined to assist combat
units in the construction and breaching of obstacles.
Combat support/combat service support units shall also be
responsible for decontaminating units which have been been
contaminated by chemicals or radiation.

3.2.3.5.1 Personnel Status - Personnel status shall be
maintained for each indirwidual combat and combat service
support unit def ined in the simulation. The initial
personnel level for a unit shall be provided upon
initialization. This value shall be decreased to reflect
battlefield casualties. As part of the scenario data base,
the number of personnel required to operate a piece of
equipment shall be specIfied. This value shall be used to
determine whether sufficient manning is available for the
equi pment.

The initial and current strength shall be specified for
the categories of total personnel, officers, noncommissioned
officers, and enlisted sen. The personnel shall also be
assigned to vulnhrability classes (i.e., standing, prone, in
a foxhole, and completely shielded). A personnel lev*l "1
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report shall be available which displays the current and
authorized personnel levels of each personnel type and the
number of personrAl in each vulnerability class.

Personnel medical treatnent, evacuation and replacement
shall also be modeled. Personnel who are wowuded but
treatable shall be rmoved from a unit's resources for the
amount of time specified by the operator in the scerario
data base. This shall simulate the evacuation of wounded
personnel to aid stations. Those wounded personnel who
require evacuation shall be removed from a unit's resources.
The time and resources required to evacuate the personnel
shall also be specified by the controller in the data base.
A time delay shall be computed to model the time required
for :eplacements to reach the physical proximity of the
unit.

3.2.3.5.2 Supply Status - Thbe supply statui of each unit
shall be maintained fo,liloline, diesel, maunition, water
and miscellan-eous supplies. Initial allocations of the
supplies shall be assigned at the beginning of an exercise.
Supplies shall be decrmented by the model ,in response to
battlefield actions. Nquipment movment shall result in a
decrease in fuel and firings shall result in a decrease in '. .
ammunition. Water consumption shall be based on the nuubei i
of personnel in a unity the unit's level of activity shall
not affect comsumption. A consumption parmeter shall,.
however, be provided in the data base no that different
environments .l.e., desert versus forest) can be simulated.

The controller shall specify supply missions through an
interactive menu. The operator shall specify all equipment
which forms the convoy and the mount of supplies to load on
that equipment shall be specified. iti•er ground or air
convoys may be defined. The supplying unit shall have both
the equipment and supplies which are requested for the
convoy. The logistics mission shall be aborted if the
operator requests more vehicles or suppliis than are
available. The model shc.a' ensure that the weight of the
supplies ees not exceed the weight limit of the vehicles.
The controller shall specify the weight of any miscellaneous
supplies being catried. Value shall be provided in the data
base for the weight of other supplies.

Supplies shall be sent initially from one supply unit
to another supply unit. The redistribution of supplies from
supply units to the front line shall also be performed
through a separate interactive menu process.

Cnnvoy units shall be created by the model in response
to the definition of a supply mission. Thi model shall
institute a standard delay time to load the convoy vehiclan.
This time shall be a function of the type of vehicles being
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loaded. Once the supplies are loaded and the convoy moves,
the equipment and supplies shall become property of the
convoy unit and shall be decremented from the supplying
unit. Once created, convoy units shall be subject to the
same environment as any other unit. If, for example, a
convoy is shot at, casualties shall result and each type of
equipment and supplies in that convoy shall be decremented.

Upon arrival at destination, a delay time shall be
instituted by the model to simulate unloading the supplies.
After the supplies have been unloaded, the convoy unit shall
cease to be part of the the model and all supplies and
equipment carried by the convoy shall become property of the
receiving unit.

3.2.3.5.3 Equipment Status - The equipment status of each
combat, combat support, and combat service support unit
defined in the simulation shall be maintained. The model
shall maintain the number of each type of equipment in a
unit. Values shall also be maintained for the baoic load
and current load for each equipment type. .

The manning status of a unit's equipment shall al~so be
maintained. If insufficient manning is available to operate
the equipment the weapon system shall be considered lost.
Also, the model shall determine if sufficient vehicles are
available for mounted movement and unit engagements.

A capability shall be provided for the controller to
specify resupply of equipment for a unit. Refer to the
discussion on Supply Statu3 for a detailed explanation of
the resupply function. Equipment shall be inclvded in a
convoy unit upon operator request. This shall result in
equipment being moved to a suppli unit near the front line
and the redistribution function shall then be used to
transfer equipment directly to a combat unit.

The model shall also simulate the maintenance and
repair of equipment. The model shall probablistically
determine which equipment in a unit requires maintenance.
This equipment shall then be removed to a maintenance depot
and delayed until it can be repaired. The model shall
determine the number of personnel required to fix the
equipment and the minimum and maximum times to repair for
the type of failure.

:1.2.3.5.4 Engineering Support - Engineering mission shall
Ie executed in response to operator initiated requests. A
naximum of ten engineering missions shall be active at any
one time and a mission shall be considered to be active from
the time it is entered through the interactive menu until
construction is complete. The following types of
engineering missions shall be availables

134



.It

" Construct an antitank minefeld.,

"* Construct an antitank/personnel minef eld.

"* Construct an antitank ditch.

s laplace a wire *ntanglement.

o Construct an abatis (i.e., barrier)

o laplace a road crater.

0 Disable a bridge.

o Breach an obstacle.

As part of the definition of an engineering mirsion,.
the operator shall specify the engineering unit or units to
be assigned to the mission. A maximum of six units shallbe•
assigned to any one engineering mission. Units which may be
assigned to an engineering mission shall itclude those -,

engineering units which have been allocated to the brigade
and have been entered as part of the exercise scenario, as
well as units which are organic to division and not actually
defined in the scenario data base. Units created as part of
an engiaeering mission shall be created to complete the
mission and shall not remain part of the scenkrio upon
completion of the mission.

In all cases, a unit must be maneuvered to the location
of the engineering task. This shall be accomplished by the
controller specifying the engineering task location. If an
engineering unit encounters an obstacle during an
enginmering maneuver, it shall be delayed the me as other
unitn. An engineering unit shall not, however, be delayed
by an obstacle or minefield that it has been assigned to
breach.

The assets of all units assigned to an engineering
mission shall be pooled together. Upon calculating the
available equipment and personnel, the number of each that
can be used in the mission shall be computed. The number of
pieces of equipment available for the mission shall depend
upon the type of task; the number of available personnel
shall be reduced by the number of perronnel required to man
the equipment. -'•7

The equipment and personnel work rates for each
engineering task shall be in meters per time step per piece
of equipment or per person for each engineering task. The
equipment rate for a time step shall be computed by
multiplying the work rates defined in the scenario data base
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by the number of pieces of equipment. The personnel rat*

shall be computed by multiplying the number of available
personnel by the personnel rate defined in the scenario data h*
base.

Equipment and personnel work rates for a time step
shall be degraded by suppression, weather (i.e., rain) and
darkness. Suppression degradation shall be the average
suppression of all units working on the mission. Units ON
which are assicned to a mission but who have not arrived at
the task location shall not be included in the computation.
Rain shall increase the completion time of an enginieering
mission by 20%. Darkness shall increase completion, time by
50%.

The operator shall be informed when work is started and
completed. The operator shall also be provided with the
capability of cancelling an engineering mission. In this .'...-*.
case the obstacle the engineering mission was assigned to -. .
wonstruct shall be deleted. If the mission was the laying
of a minefield, and if it is less than one-third complete,,
the minefield shall be deleted. Cancillation of a minefield
breach mission shall result in a leosening of the unit delay
time because it was partially breached.

3.2.3.5.5 Decontamination - The CBS model shall accommodate
the decontamination of units who have been contaminated by
either nuclear or chemical contamination. The units shall
be maneuverad to the decontamination center based upon
operator request. The unit shall be delayed for a data base
specified time interval while they undergo decontamination.

The unit shall accumulate radiation at a slower rate
than if it had not been decontaminated. The radiation dose
of the unit; however, shall not be reduced as a result of
decontamination.

For chemical agents, decontamination procedures shall
result in the unit no longer being contaminated. For
persistent agenta, caaualties shall result if a urit has not
decontaminated prior to a calculated time (based upon type
of agent).

3.2.3.6 Battle Environment - As part of the Battle
Environment function, the model shall provide information
regarding terrain features, weather, time of day, and
radiation and chemical contamination levels.

3.2.3.6.1 Terrain Features - The model shall provide a
representation of the battlefield terrain, based upon
Defense Mapping Agency (DMA) data, in order to determine if
line of sight exists between any two given points. The
model shall first determine whether any- obstruction exists
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in the relief. If there are no obstructions, the model.-
shall determine the probability of target and observer
concealment based on relief details, vegetation, obstacles
and cultural features. Line of sight exists between any two
given points. Line of sight shall be computed for LI.
ground-to-ground, ground-to-ad r, and air-to-ground units. .,,

The status of all key terrain features shall be
maintained. The effects of natural pbenomena, weapon 4 X-J
effects and man-made modifications shall be considered.

The model shall also indicate any lines of
communications (e.g., roads, railroads, rivers and bridges)
contained in the scenario data base. Lines of communication
shall be based upon the DMA map data base. .

3.2.3.6.2 Weather - The mode), shall determine weather
conditions (i.e., temperature, weather class, meteorological
visibility, dmbient light level, wind velocity, and wind
direction) at any time during the simulation, and at any
point in the exercise area.

Local weather areas shall be used to represent
localized weather conditions defined over the exercise area.
A maximum of ten local weather areas may be defined. Local
weather areas shall be represented by circles of a given
radius and shall be allowed to move at constant velocity and
direction through the exercise area.

The controller shall also be provided with a capability
to change the current global weather class. An alert shall
be g.nerated to describe any new weather conditions.

3.2.3.6.3 Time of Day - The model shall determine the time
of day and type of moon by comparing the exercise time and
the times of moonrise and moonset for that day.

3.2.3.6.4 Contamination -3 The model shall calculate the
effect of nuclear radiation and chemical contamination on -- ,
the battlefield environment.

Both immediate radiation and the effects of fallout
shall be considered for nuclear radiation. Weather and
terrain shall not initfally be used to determine the effects
of nuclear radiation. Radiation contours shall be
maintained for the following dose rate levels: 1 rad/hr, 20
rads/hr, 100 rads/hr, 300 rads/hr, and 1000 rads/hr. The
environmental radiation levels shall be used to calculate a -
unit's radiation dose rate.

Chemical agent contamination shall be displayed within
an area bounded by the dosage contour for that dose at which
unprotected personnel have a 50% likelihood of becoming a
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casualty. Only the vapor/aerosol hazard area shall be
calculated for a nonpersistent agent. For persistent
agents, the contact hazard area or contaminated area shall
also be calculated. The boundaries of both types of hazard
areas shall change as a function of time and weather I
conditions. Both of these areas shall be displayed and
updated every time step. The degree of unit occupied area
overlap of these hazard areas, in conjunctien with MOPP
level and elapsed time shall be used to calculate casualties
which result from the cheurical attack.

3.2.4 The Battle Simulation Data Logging Function - The
Battle Simulation Data Logging function shall perform all
operations needed to record and play back battle history
data. Major subfunctions performed by this function, as
described in the following paragraphs, shall include Data 2,
Logging Management and Control, Battle Commentary Logging,
History Recording, and Simulation Replay.

Figure 59 depicts the subfunctions performed by the
Battle Simulation Data Logging function, as well as all
significant functional interfaces among these subfunctions
and between these subfunctions and external interfaces. In
this figure, the upper left hand diagonal element includes
all external functiozns with which the Battle Simulation Data
Logging function interfaces. The remaining diagonal
elements are major subfunctions within the Battle Simulation
Data Logging function. Entries within each diagonal element
define the next level of detail of functions performed by
,the corresponding function on the diagonal. Entries in
off-diagonal elements define the functional interfaces
between the two functions on the diagonal forming the
off-diagonal element. Off-diagonal entries in a row (either
to the right or left of the diagonal element) are functional
outputs from the corresponding function on the diagonal.
Off-diagonal entries in a column (either above or below the
diagonal element) are functional inputs to the corresponding
function on the diagonal. Therefore, an off-diagonal entry
defines the functional input/output relationship between the
corresponding functions on the diagonal.

3.2.4.1 Data Logging Management and Control - The Data
Logging Management and Control subfunction shall provide the
means to record and playback simunation data.

3.2.4.2,Battle History Recording - The Battle Simulation
Data Logging function shall provide the means of recording
the following data:

* Environmental simulation data
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"* Initial tactical conditions

"* Target acquisition data

"* Unit movements

"• Fire and weapon effects data ,;

• Unit engagements

• Administration and logistics data

e Environment and weather data

* Support unit activities

e Intelligence data N

This data shall be stored and used for simulation
replay and for report generation. Certain data fields shall

salso be sent to the ECC function for inclusion in the
combined ECC/TAF history files. This shall include, as a
minimum, unit engagement, unit movement, fire and weapon '.
effects, and administration/logistics data.

3.2.4.3 Commentary Logging - The Battle Simulation Data
Logging function shall provide a capability for tagging key
events which occur in the scenario. This capability will be
used to facilitate training by marking those areas of the
scenario in which critical events occurred. This commentary
shall be time tagged such that significant events are marked
when the scenario is replayed for review.

3.2.4.4 Simulation Replay - The Battle Simulation Data
Logging function shall provide a capability for replaying
the simulation history data from an operator specified time
period.

3.2.5 The Interactive Display and Control Function- The
interactive Display and Control function shall provide all
interactive data display and input/output control
capabilities required by interactors to monitor and control
essential aspects of the scenario. Major subfunctions
performed by this function shall include: Map Displays,
Tactical Symbol ogy, Alert Processing, Interactive
Menus/Control Processing, and Statistical and Alphanumeric
"Displays.

Figure 60 depicts the subfunctions performed by the
Interactive Display and Control function, as well as all
significant functional interactionr among these subfunctions
and between the subfunctions and external functions. In
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this figure, the upper left hand diagonal element includes
Sall external functions with which the Interactive Display
Control function interfaces. The rwemaining diagonal
elements are major subfunctions within this function.

..- ries within each diagonal element define the next
level of detail of functions performed by that function.
Entries in off-diagonal elements define the functional
interfaces between the two functions on the diagonal forming
the off-diagonal element. Off-diagonal entries in a row
(either to the right or left of the diagonal element) are
functional outputs from the corresponding function of the
diagonal. Off-diagonal entries in a column (either above or
"below the diagonal elements) are functional inputs to the
corresponding function on the diagonal. Therefore, an

* off-diagonal entry defines the functional input/output
relationship between the corresonding functions on the
diagonal.

3.2.5.1 Map Displays - The means to display and manipulate
a color background map of the Ft. Irwin area shall be
provided. The flexibility to display various portions of
the Ft. Irwin area at varying zooe levels, and the means to
show various combinations of the following map attributes,
and the capability of overlaying tactical symbology shall
"also be provided:

o Mobility class or relief

* Sun position

. Road/railroads

o Cities

o Hydrography

". Contours

* Grids

o Miscellaneous features

3.2.5.2 Tactical Symbology - The following types of dynamic
and static tactical symbology shall be available for display
over the background map.

. Unit symbol in FM 21-30 format

. Unit symbol in area occupied format
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I
0 Control meansures

* Obstacles/sinefields I

* Nuclear radiation contours

o Nuclear prompt effects display

o Chemically contaminated areas

• Engagement vectors

0 Air missions

o Impecting fires

* Local weather

o Weapon position names and quantities

. Sensor/position, direction

r Preplanned targets

All tactical symbology shall be redrawn upon
initialization, change of time step, selection of the
refresh graphics button, or change of map display location
or level. Air unit locations and routes; however, shall be
updated every 15 seconds.

The operator shall be able to determine which units are
displayed by selecting the display of all combat, combat
support, and/or combat service support units. BLUEFOR
symbols shall be displayed in blue and OPPOR symbols shall

... be displayed in red. The unit display selection buttons
shall control the type of graphic display (i.e., area
occupied or unit symbol) used for the displayed units. The
"area occupied format shall include a rectangular area which
"defines the boundaries of the unit, and the unit designator
associated with the unit shall be displayed on a flag that
is oriented away from the opposing force. When the area

* occupLed mode is selected, the direction of movement button
shall al mo be slectable. Direction of movement shall
"consist of a line which indicates the direction in which
each displayed unit is moving.

Selection of the unit symbol mode shall cause the
tactical unit symbol to be displayed at the location of the
"unit. Appropriate echelon symbols shall appear directly
above each unit symbol. When the unit symbol mode is
selected, the unit designator button shall also be
selectable. The unit designator button shall cause the unit
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name to be displayed next to the unit symbol for each
displayed unit. The direction of movement button shall not
be enabled when the unit symbol mode is selected and the
unit designator button shall not be enabled when the area
occupied mode is selected. When neither the area occupiednor unit symbol mode, is selected,, the unit name shall be

displayed on the flag, but the area occupied shall not be
marked. The operator shall also be piovided with the option
of selecting specific units for disp ay by using unit bins.
Units shall be loaded into unit bins through interactive
menu.

Visual detection buttons shall be provided which
control the display of those units that the model determines
have been visually detected by the units currently selected
for display. A separate detection button shall be provided
for both the BLUEFOR and OPPOR units, i

The display of symbology other thanl units (i.e.,
control neasures, smoke, illwuination, engagement vectors,
impacting fires, minefielde, obstacles, FEBA and weather
cells) shall be controlled by appcopriateo buttons on the
master menu.

• ~Each control measure shall be color coded (i.e., blue
for BLUEFOR and red for OPFOR). Each control measure shall
be assigned to a tactical category (ie., maneuver, fire
support, mobility/counter mobility, combat service support,
or air) and to an echelon (i.e., platoon, company,
battalion, brigade, or division for BLUEFOR and platoon,
company, regiment, or diversion for OPPOR) by the
controller. In some instances, control masures shall be
created in the scena;-io data base and not through the
control measure interactive menu. These control measures
shall not be assigned to a tactical category and shall be
displayed regardless of the tactical category button
settings on the master menu. Scenario data base generated
control measures shall be assigned an echelon from platoon
through division. The echelon settings shall affect the
display of these control measures.

The names of the weapons assigned to each unit shall be
displayed based upon controller selection. The name of the
weapon and the number of each weapon type assigned to the
displayed units shall be provided.

Sensors (e.g., ground radar, night v4 sion devices,

ground sensors, airborne sensors, and observation posts)
shall be displayed upon controller selection. A sensor
coverage button shall be used to display a coverage symbol
for all selected ground radar sensors.

3.2.5.3 Interactive Menus/Control Processing - The means to

144

. , •. o°•, o.. . .. o..o.•. . •. ...... ... °o . .°o°,•..°.......... ......



display master menu and interactive tactical/operational
menus shall be provided. The master menus shall be
displayed over the entire background map display area on the
tactical display (i.e., color monitor).
Tactical/operational menus shall be provided using both
tactical and support display capabilities. Side panel data,,
which summarizes model data, shall also be provided.

3.2.5.3.1 master Menus - Each master menu shall be
displayed in a single color. Specifically, Master Menu 1
shall be displayed in blue and Master Menu 2 shall be
displayed in red. Highlighting shall be employed to
indicate when a function key is on (i.e., activated). A
cursor, controlled by the graphics pen/tablet, shall be
overlayed on the master menu displays to assist controller5 function key selection.

3.2.5.3.2 Tactical/Operational Menus - A standard
S.interactive menu topoloTI shall be provided to facilitate
. training of operator personnel and to improve the

operational efficiency of data input through either the
i color monitor display or the alphanumeric support display.

A standard set of display primitives, as defined in the
500 Player CIS RequArements Design Specification (RDS),
shall be employed for implemention of the menu system. The
means to make selections from lists, define static symbology

i on the digital map, enter numeric and alphanumeric data, and
terminato operations of the menu shall also be provided.
"Cues shall be provided to the controller to show when a
selection has been made or to prompt him through the data
entry operation.

ShaAs a minimum, the following tactical/operational menus
shall be provided for operator control of the CBS model for
both BLUEFOR and OP702 operations:

"" e Sixulation Control

"* Activate Units

"0 Unit Locatioe

• Maneuver Control

" Support Fire

., e Direct Fire

o Nuclear Event Definition
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* Chdaical Event Def inition

4 * Air Mission

"I * Air Defense

* Preplanned Missions

e Obstacles

* Control measures

9 Intelligence Contzol
e Engineering,

0 Resupply

e Redistribution

* Weather

* ýUnit Bin Definition

e Key Event Taggngi"

o Alert Routing

e * Task Organization

3.2.5.3.3 Side Panel Data- The following operational and
display parameters shall be displayed in the left hand
display margin:

* current tactical simulation time,

9 Universal Transverse Mercator (UTM) coordinates of
the selected map center,

e UTM coordinates of the cursor,

e selected map attributes,

* map display level and zoom level,

o status of the tactical simulation model (i.e,
running, initializing, frozen, replay, replicate,
or halted), and

"" pr ompt-s.
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The right side panel shall either contain a color
dictionary or shall indicate the number of available slots
in the tactical simulation for certain data iteas. ?.1

The color dictionary sall be provided to identify
functional characteristics of color features. The
dictionary shall present colors used to represent
cross-country nobility (CCM) classes and infrastructure
attributes. The dictionary display shall consist of an
English language descriptive mesesge or acronym and a sample
of the color currently selected to represent that feature.

Data shall be provided each time step which informs the
operator of the number of available slots in the tactical
simulation for the following data types:

a Air nissions

9 Convoy missions

* Engineering missions

* Control measures

a Obstacles/minefielde

• Sensors

* Local weather, cells

@ Operations groups

3.2.5.4 Statistical and Alphanumeric Displays - The
alphanumeric support display area shall be divided into two
distinct areasl the display mode ID line and the data
display area. The display mode ID line shall be the top
line of the display. Line two shall be a horizontal line to
provide visual separation between the ID line and the data
display area. The ID line and the separator shall be
displayed whenever the CRT is being used to support standard
controller station operations. The ID line shall include
the currently active display mode, station ID, and number of
alerts in the alert queue. The currently active display
mode indicator shall provide alphanumeric data to inform the
operator of the display mode which is currently enabled at
the CRT and associated keyboard. Possible display modes
shall include alerts, menus, and reports. -•

bhe data display area shall include all but the first
three display lines. The alert display mode shall be the
default mode and shall be invoked automatically upon
initialization.
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Upon request from the CBS controller, as a minimum, the
following reports shall be available either for display on
the operator's alpbanumerJc terminal during the simulation
or may be printed on the lineprinter at the end of the
simulation.

3.2.5.4.1 Unit Special Status Report - The Unit Special
Status Report, which shall be available only dring the
simulation, shall idtintify the unit name, number, UTM
location, operational state, suppression, equipment types
and amounts visually dtected, speed, elevation, and
vegetation class.

3.2.5.4.2 Log/Admin Special Status Report - The Log/Admin
Special Status Report, which shall be available only during
the simulation, shall identify the unit name, number, UTM
location, and operational state of the unit. For each
assigned equipment type, the basic load, current load, and
amount manned shall be provided. For each assigned
ammunition type, the current load amount is shown and the
basic and current levels of personnel manning and the
current load of gasoline and diesel fuel are also provided.
The equipment current load shall be backlighted if the
current load is below 250 of basic load for specific
equipment identified in the data base.

3.2.5.4.3 Nuclear, Biological and Chemical (INC) Reports-
The NBC-l, NBC-4 and NBC-5 reports shall be used by the role
players to simulate the receipt of NBC reports from various
units who obeerved the nuclear or chemical ewent.

The nuclear and chemical event description reports
shall describe the environmental effects caused by each
nuclear or chemical event, including such information as
direction measured clockwise from grid north to left then
right, the radial lines of the fallout pattern, effective
windspeed, downwind distance of zone one, and cloud radius.

3.2.5.4.4 Timing Report - The Timing Report shall provide a
summary by timestep of the activity of the modules and major
submodules of the CBS modei. For each time step, the total
active and idle time of the entire simulation, plus the lag
time between the model time and clock time shall be shown.
The remaining columns shall indicate the module activity
with a further breakdown of major submodules showing
activity time and number of times each submodule is used
during the time step.

3.2.5.4.5 Menu Usage Report - The Menu Usage Report shall
provide a summary of menu activity during the simulation.
All of the possible menus shall he listed and the number of -..
times each menu type won u"-] by the OPPOR and BLUEFOR role
players shall be indicated,
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3.2.5.4.6 Casualty Statua Reports - The Casualty Report
shall depict BLUEFOR personnel and equipment losses by ..- p
weapon and OPFOR personnel and equipment losses by weapon.

The following categories of status reports shall be
provided:

9 Unit Status Re.port

* Equipment Level Report

* Anunition Status Reports

* Fuel Level Report

* Personnel Level Report

e LOS Target Acquisition Report

* Unit LOS Detection Report

* Direct Fire Reports A-

* Support Fire Reports

e Air Defense Fire Report

The Unit Status Report shall contain the following
information for each unit at specified time intervals during
the exercise: unit name, indicators if the unit fired or
moved during the interval, unit location and elevation,
direction faced, speed of movement, indication if the unit
is on-road or off-road, operational state o?! the unit,,
intent of the unit, movement data that reflects the type of
movement of a unit, the leg of a route the unit is currently
on, which special route (if any) the unit is currently on,
and an indic..tion if the unit is on a special or old route,
percent of suppression of the unit, readiness status of the
unit, terrain attributes of the unit location (including
slope, vegetation, and CCN class), and the force ratio being
experienced by the unit.,

The Equipment Level Rep-r~t shall provide the following
data for each unit at the end of each time interval: number
and name of the unit, number and name of each assigned
equipment type and the amounts of basic load, current load, rzw
and number manned for each equipment type.

Ammunition status shall be reflected in four formats:
Rounds Remaining by Unit, Rounds Expended by Ammo Type,
Rounds Expended During Exercise by Unit, and Rounds Expended
During Exercise by Ammo Type. The Rounds Remaining by Unit,
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and Rounds Expended by Ammo Type reports both reflect
ammunition status at data base defined time intervals during
the exercise. The Rounds Expended During Exercise by Unit
and Rounds Expended During Exercise by no Type reports
shell both summarize all amunition expenditures during the
entire exercise.

The Fuel Level Report shall show the basic load and
current load (in gallons) of gasoline and diesel fuel, for
each unit, at specified time intervals during the exercise.

The Personnel Level Report shall show the following
information for each unit at specified time intervals during
the exercise: unit number and name,, initial and current
strength in the categories of total personnel, officers,
noncommissioned officers, and enlisted menu and the number
of personnel in vulnerability classes of standing, prone, in .16:'Z.:2

a foxhole, and completely shielded.

The LOS Target Acquisition Report shall contain the
following data for BLUEFOR units against OPFOR units and for
OPFOR units against BLUEFOR unmts: Percentage of target not
concealed, percentage of target visually detected, aural
detection flag, and a radar detection flag.

The Unit LOS Detection Report shall show, for each
unit, the unit location, elevation, terrain slope and
vegetation class, and the number of opposing force units
that detected the unit during the time interval.

The Direct Fire Report shall show the fired weapon(s),
the unit number of the target, and the number of rounds
fired for each unit that fired during the time interval.
The Support Fire Report shall show the number and name of
the firing weapon, the mode of fire and the number of rounds
fired for each support fire unit that fired during the time
interval. The Air Defense Fire Report shall show the number
and name of the unit, the number of rounds fired and the
quarter of the time interval at which the firing occurred.

3.2.5.4.7 Event Report - The Event Report shall provide a
list of all events .hat cccur during the exercise. The
events shall be listet! in the order in which they are
entered into the sy-otem. The report shall reflect the game
time, event time, role player position, a two-character
event type code, and the event data. The event data
position of the report shall be variable and contain all Kim,
pertinent data to describe the event.

3.2.5.4.8 Alert Reports - Alert reports shall be printed in"
two formats: Alert Listing and Alert Count. The operator
shall be able tu sort the Alert Listing report in four ways:
by unit, time, alert category, and alert type. The Alert
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Count format shall provide the unit name, alert number,, and-....
the number of occurrences of the alerts for each 15-minute *'."
increment of the exercise.-'',
3.2.5.5 Ale-ts Processing - Various tactical alerts shall

be generated by the CBS model in response to events which .... :
occur within the model. The tactical alerts shall be...'-,
divided into* functional categories and subcategories. .'"..
Controllers shall be provided with the capability of ,•
filtering the alerts shown at his support display based upon
alert category and/or affected units°..•.

The tactical alerts shall be displayed as they are ..... ,'
received from the the model until the support display page ''--.
is full. A maximum of 50 alerts shall be stored in a queue :"...'
for display. The number of alerts in the queue shall be

S.....,--S... :

.5

The operator shall also be provided with the capability
of routing the alert displayed at the top of the screen to

another console and of attaching a two line message onto the '•'''.
alert, if desired.

Controller messages shall be displayed on the bottomquarter of the tactical display. These messages inform the
CBS controller of significant events which occur in theconduct of a particular exercise or when the model is unableaaersshl

to carry out events due to equipment atatus or performance '.•
parameters, Messages which refer to the status of the
exercise shall be routed to all CBS controller stations.Command and control event messages shalla, oweder, only be

routed to the station of the controller that originally p
requested the command and control event. bsoe iaqu

3.3 DETAILED FUNCTIONAL REQUIREMENTS FOR ECC/TAF •"
3.3.1 Introductihe - 7hs ECC/TAF component of the NTC sh-al be

perform three primary tunctions:.•...'.
(i) coordinate an oTC exercise comprised of live and

simulated units l
(2) prnvTde an operator with the capability of

performing division responsibilities; and i~--:
(3) providr theale tools to generate an After Action toaoh Reviewo l (AAR)nd of anTexercise for the Brigade oC and t

The result of the above provisions, in the operational
sense, is the controlled flow of information between the
brigade and its subordinate and superior command units. Theai
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3CC/TA? shall create a brigade lJ-;el trainer at the NTC.

The ZCC operators shall be responsible for coordinatingthe entire NTC exercise such that the information sent tothe brigade TOC will appear to be coming from threebattalions who are engaged in the same operational exercise.In conjunction with this responsibility, the ECC operatorswill monitor the BLUEFOR and OPPOR activity of both live andsimulated units to ensure that no one unit is crossing into
the area occupied by an adjacent battalion..

Certain ECC stations shall be responsible for providingdivision role playing when required by the operational
scenario. They will coordinate the issuance ofintelligence, weather, administration/logistics, aviation
and NBC reports in accordance with the requirements setforth in the operational scenario. They shall alsocoordinate the firing of any nuclear burst simulator andchemical simulators, and will be responsible for roleplaying activities of adjacent units, as required.

The primary function of the TAP operators shall be toprovide AARs to the CPX battalion TOCs and the brigade TOC.The AMRs shall provide detailed feedback after each mission,a final diagnostic AAR and a take-home package which willserve as a basis to guide subsequent home station trainingprograms. The Training Analysis and Feedback Officer (TAFO)and his assistants shall be able to structure and build theAARs during an ongoing exercise segment.

The integration of the ECC/TAP functions into the NTCCIS includes the development of a separate history, theinterfaces of this history to the current ERC/TAF processes ..'*.....and the simulation status data base, a new interactive . . -display t.nd control mechanism to support the coordinationand review of the combined exercise history, and new CC .-.processes to provide statistical data processing for thecombined history data elements.

The creation of the new history shall not interferewith the' current capabilities provided for the two liveEKC/TAP training battalions. Specifically, the NTC historyarchitecture shall allow for the recording and playback oftwo live EMC/TAF histories, the replay of one closed historyand the recording and replay of one ECC/TAP history.
The definitions that follow are provided to eliminateconfusion in terminology used in this document:

• player - a participant in the live EMC/TAPexercises for which position and event data may be .. *-.-,
collected. 
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"* unit - an aggregation of players into a group for
which statistics may be calculated.

"* instrumented unit - a unit for which there exists
at least one b-unit capable of generating signals
detectable by the instrumentation subsystem.

"* uninstrumented unit - a unit in which no player has
a b-unit assigned.

"* simulated unit - a unit (piatoon or above) which
has been defined in the scenario of the engagement
model.

"* no player units- a unit for which players may
never be associated.

"* notional unit - a unit which does not exist
-physically, nor in the simulation scenario, but is
a participant in the ECC/TAP exercise. Typically,
these units will represent upper echelon units
which the brigade receives information from or
provides information to. Notional units shall
always be no player units.

o EMC/TAF history - a history whose data originates
from a field exercise, or in the case of a
demonstration, data generated from the Test Support
Driver (TSD) (data indistinguishable from field
data).

* ECC/TAF history - a history comprised of unit data
generated from a combination of live, simulated,
and/or notional units.

* Simulation history - a data base comprised of unit
data generated by computer simulation of a tactical
engagement.

3.3.2 Functions Of The ECC/TAF - The ECC/TAF history shall
provide the information needed to coordinate the brigade
level exercise and to provide meaningful AARs to brigade and
battalion commanders and staffs. Major operational
functions performed shall include:

"* Command, control and communications

"* Intelligence

"* Support Fire Planning

% 1 3
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e Combat Support/Combat Service Support

e Force Movement

Each of these functions is described in the following
paragrapas.

3.3.2.1 Command, Control and Communications - The ECC/TAF
history shall provide its controllers with the information
needed to coordinate the brigade level exercise by
monitoring the participating live and simulated units and to
role play the division when required. In order to fulfill
the functions of the division role player, the operator will
tr..nsmit operation orders for both the BLUEFOR and OPFOR,
NBC reports, intelligence reports, support fire resources,
and brigade resource allocation orders. The operator will
also re.eive and log reports from the brigade. A capability
shall be provided which allows the controllers to
interactively modify brigade resource allocations, support
fire allocations, and mission requirements. These new
orders will then be transmitted to the brigade for
execution. .4

Most reports and operations orders will be a part of ..
the training scenario and will be transmitted to the
operator at appropriate times. The division role player, ) .

.however, may elect to transmit some information,
particularly intelligence reports, based upon the
information reported by the brigade.

The ECC operators shall have information from the live
and simulated units to assist in the command, control and
communication function (e.g., unit locations, unit
engagement data, combat support/combat service support
information and nuclear/chemical environmental data'. In
addition to the data received directly from the other
histories and the simulation data base, the controller shall
have the capability of entering data into the history
through interactive menus. This data shall consist of such
things as control measures, equipment status, personnel
status and supply status.

The division role player will record all communication
received by the brigade to facilitate AARs. The division
role player shall evaluate the accuracy of the received
reports based upon the ECC/TAF history's situation display.

3.3.2.2 Intelligence - As part of division role playing,
the ECC/TAF operators shall be responsible for disseminating
intelligence information to the brigade. In addition, TAF
operators shall record combat information and processed
intelligence data received from the brigade. This
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information will be used to evaluate how well the brigade is
utilizing available intelligence data and how well the
divisioi is being informed of the battle situation.

Much of the intelligence information disseminated to
the brigade will come from the exercise's operational
scenario. Intelligence information which is defined in the
scenario and disseminated to the brigade will come from such
sources as sigrial intelligence, photo intelligence, general
aviation reports, SLAR detections, reconnaissance reports
and prisoners of war. A capability shall be provided for
entering messages into the history and hawing them replayed
at controller specified time. Controllers can then enter
messages which correspond to events defined in the
operational scenario and bs reminded when these events
should occur. If, for example, the scenario called for the
dissemination of some division level intelligence data to

*' the brigade at 0500, the operator would enter a message into
* the history some time at the beginning of the exercise.
* This message would be assigned a time of 0500 and to a

tactical/alert cateyjory by the controller. Then, at 0500
the message would be displayed at the support display as an
alert. The controller could then determine whether or not

* to disseminate the information, based upon the play of the
-'exercise.

The standard set of NTC control measures shall be
utilized to define the intelligence collection plan provided
to the brigade and battalions. In addition, the controller
shall be provided with a capability for recording
intelligence information which is received from the brigade.
"This shall include radioed combat information such as spot
reports, shell reports, bomb reports, mortar reports,
"periodic event reports, NBC reports, sensor detection, and
human intelligence (i.e., visual detections). Through the
"interactive menu, the controller shall be allowed to

.- indicate that certain equipment or obstacles have been
detected and reported by the brigade. Weather data shall
also be recorded. Intelligence buttons on the master menu
shall allow the ECC/TAF operator to display data which has
been eeported through intelligence channels. A log shall
also be available which shows the intelligence information
received and disseminated throughout the exercise. This
"report shall contain only that information entered by the
ECC/TAF controllers.

The displays associated with intelligence operations
shall be used in the AARs to evaluate how the brigade and
CPX battalions were performing their assigned intelligence
functions. They shall also be used to facilitate division
role playing by providing the controller with information in
order to decide whether or not new intelligence data should
be sent.
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3.3.2.3 Support Fire - The 2CC/TAF shall disseminate fire
plans and shall role play any required division level
support fire assets. The division role player shall also be
responsible for coordinating nuclear and chemical ovents
with the field cues and between all brigade units.

Field artillery units shall be assigned to the brigade
by the division role player at the start of the exercise
through operations orders. These units shall be available
for either direct or reinforcing support to the brigade and
its battalions. The exercise controller shall be
responsible for monitoring all support fire radio networks
to ensure that all firings which are within the zone of
action covered by a live battalion are entered into the
appropriate EMC/TAP history and that all firings which are
within the zone of action covered by a notional battalion
are entered into the simulation data base.

When a nuclear or chemical event is scheduled to occur,
the division role player shall enter the mission into the
"2CC/TAF history. This shall cause the appropriate models to
be executed at a particular exercise time, and shall affect
each training battalion and the simulation exercise. The
model shall calculate all environmental effects and each

"-individual history shall be responsible for
storing/accumulating player doses and providing casualty
recommendations. The simulation data base shall provide all

* effects for the siwulation units based upon the
environmental effects calculated by the model.

3.3.2.4 Combat Support/Combat Service Support - The ECC/TAF
"shall be provided with the capability of supporting combat
Lupport and combat service support training for the brigade.
A capability shall also be provided for division role play
cf these functions, as required to support integrated
battlefield training.

The system shall accommodate division role playing of
brigade resource allocations. Initial allocations shall be
based upon the training scenario, and changes to t"e initial
allocations shall be handled based upon brigade requests for
additional resources. A series of reports shall be provided
which summarize the brigade'3 personnel, supply, and
equi;:ment status throughout the history. The information in
these reports shall be based upon data input from the
simulation data base and the EMC/TAF histories. Reports
shall also be provided which indicate casualty statistics,
radiation status, and chemical status for each unit
participating in the brigade level exercise. These reports
will be used for both exercise monitoring and control, and
training analysis and feedback.

3.3.2.5 Force Movement - The movement of all units
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participating in the brigade level exercise shall be
monitored in order to ensure that the live and notional
units are not crossing over defined boundary lines and that
the units are correctly following their operation orders.
The Interactive Display and Control Processing function
shall be responsible for the display of units. Movement
data shall be input from the simulation data base and the
EMC/TAF histories. Based upon the movement of the units,
the division role player may issue new orders or disseminate
appropriate information.

3.3.3 Architecture of the ECC/TAF History - In order to
assist in the coordination of simulation and EMC/TAF
exercises, and in the preparation of AARa, a special
exercise history shall be created. This history shall
contain unit level data from both live and simulated
battalions and from the data entered into the history by the

*. operator through use of interactive menus.

The ECC/TAF history shall provide the capability of
displaying graphic and alphanumeric data in. real cc
accelerated time beginning at any point in the exercise
history. This hi story shall contain only unit level

, information for a maximum of 475 units.

3.3.3.1 Description of the ECC/TAF History - Figure 61
represents the generation, flow, and storage of information
required to create the EMC/TAF, simulation and ECC/TAF
histories. The ECC/TAP history shall be designed to
accommodate the following types of unit data:

* Unit location status

e Unit engagement data

* Indirect firing data

. Nuclear environmental data

* Chemical environmental data

* Radiation status by unit

" Chemical status by unit

* Minef ield statisrics

* Casualty statistics

* Equipment status
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e Unit personnel status

* Supply status

The ECC/TAP history shall be organized according to an
established task organization of live and simulated units.
At ECC/TAF history initialization, the operator ,hall select
the source of data which shall provide ECC/TAP history
inputs. Any selection of up to three live or simulatedI battalions shall be permitted. For EMC/TAF histories, the
unit definitions and task organizations shall be
automatically provided to the ECC/TAF history. For the
simulated units, the ECC/TAF operators shall be required to
build each battalion's task organization from the leaf units
provided by the simulation. Each history associated with
the ECC/TAP history shall have a Battalion Under Training
associated with it and this indicator shall be used by the
Interactive Display and Control Component for later graphic
display control. The ECC/TAP history shall define the
Brigade Under Training and each battalion under training
shall be automatically task organized to that brigade.
During real-time exercise operations, the controller shall
"have the capability of modifying the task organization of
notional or simulation units.

3.3.3.2 EMC/TAP To ECC/TAF Interface Description - The
EMC/TAF history shal'. provide the following data to the
ECC/TAP history:

o Unit def initions
o Unit task organizations

e Unit locations
p.

- Unit engagement data

e Indirect firing data

* Unit radiation status

* Unit chemical status

" Unit casualties

* Minef ield casualties

e Vehicle status

- Personnel status
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3.3.3.3 CBS To ECC/TAF Interface Description- The
simulation model shall provide the following data to the
8CC/TAP history for leaf level units:

* Unit locations

* Unit engagement data

o Indirect firing dataI Urit radiation status

* Unit chemical status

* Unit casualties

* . Minefield, casualties

* Equipment status

C- e Personnel status

* Supply status

3.3.3.4 3CC/TAF To CBS Interface Description- NBC events
"entered by the ECC/TAF operator shall be sent to the
"simulation. The NBC event shall be presented to the model
in the same format generated by the CBS IDC for a CBS
operator generated NBC event. NBC events shall, at this
time, be the only data passed from the ECC/TAF to CBS.

3.3.3.5 ECC/TAP to EMC/TAF Interface Description - NC
m- events entered by the ECC/TAP controller shall be sent to

the EMC/TAF history. NBC events shall be the only data
passed from the ECC/TAF to the EMC/TAF histories.

3.3.3.6 Coordination of the Live and Simulated Histories -
The ECC operator shall be responsible for coordinating the
live and simulated histories.

The EMC/TAF operators shall define the initial player
and unit data for the EMC/TAF histories to include:

e Identification of data base units.

o Task crganization of units identified in the da.ta
F base (by force - Red/Blue).

- Identification of weapons/vehicles by type and
identification number (bumper number).

16I0
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* Association of instrumentation with particular
weapons/vehicles (by force - Red/Blue/White). A

* Assignment of instrumented weapons/vehicles to
units by instrumentation identification number and
weapon/vehicle identification number.

The initialization data for EMC/TAF units shall be made
available to the ECC history when a battalion is selected
for inclusion in an ECC/TAF history. No player •
initialization data shall; however, be sent to the ECC/TAF
history.

The simulation controller shall be responsible for
initializing the simulation scenario including:

* Unit names

* Unit positions

* Unit personnel, equipment and ammunition levels

* Prescheduled events

* Exercise start time

The only initialization data which shall be sent to the
ECC/TAF history from the simulation shall be the unit names,
positions and personnel, equipment and ammunition levels.
The unit data defined for the simulation shall be for leaf
level units only. All higher echelon units shall be defined
at the ECC/TAF history and be generated based on the
combined center of mass of the lower echelon units.

The ECC/TAF controller shall define the history
initialization file for the ECC/TAF history units and the
simulation units. The EMC/TAF units selected foc inclusion
in the combined history shall be automaticdlly initialized'
in the ECC/TAP history.

The ECC controller shall inform the simulation
controller when all initialization data has been entered.
The simulation controller shall initiate the simulation in
response to an order to do so from the ECC controller. The
simulation controller shall validate the exercise start time
for correctness and initiate execution of the simulation.
Likewise, operational procedures shall be utilized to
coordinate the start of the EMC/TAF and ECC/TAF history
segments. An open real segment of a selected EMC/TAF
history shall automatically contribute unit data to the
ECC/rAF history. If the open EMC/TAF history segment is
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null, then no data shall be entered from the live engagement
into the open segment of the 3CC/TAP history.

3.3.4 3CC/TAM Computational Cumponent Processing - Data
shall automatically be entered into the unified ECC/TAP
histoy from the simulation data base and from selected
EMC/TAP histories. Data may also be entered through the
interactive menu capability provided with the ECC/TAF
history. The data in the ECC/TA? history shall be organized
in the same basic manner as an ENC/TA? history. The
following processing features shall be provided by the CC.

3.3.4.1 Unit Position Data Processing - The position
location of players defined in the EMC/TAF history shall be
provided to the EMC/TAF histnry via the RDKS/CC interface.
This player level data shall then be aggregated, based on
task organization, by the EMC/TAF Master Statistician. Unit
level position data shall then be provided to the ECC/TA?
history.

The position of leaf units shall be provided by the
sizhulation and the center of mass of higher echelon units
shall be calculated by the ECC/TA? history.

An interactive menu shall be provided for manually
entering the position location of ECC defined notional
units.

3.3.4.2 Unit Engagement Data Processing - Unit engagement
data shall be provided by the EMC/TA? and simulation
histories. EMC/TA? engagement data, determined on the basis
of player level engagements, shall be provided to the
ECC/TA? history. Engagement data for simulated units shall
include data for the leaf units defined in the simulation
scenario. No engagement data shall be available for
notional units defined in the ECC/TAF history.

3.3.4.3 Support Fire Data 2rocessing - Indirect firing data
shall be transmitted from the model and EMC/TAF histories to
the ECC/TAF history. Fire mission alerts, firing vectors
and fire mission log items shall be provided for all leaf
units.

3.3.4.4 Nuclear Event Processing - The nuclear
environmental data (i.e., fallout prediction, prompt effects
radii, and radiation fallout contours) calculated by the NBC
model shall be available for display by the ECC/TAF
interactive display and control component.

As depicted in figure 61, each history shall have its
own nuclear model. In ECC real history segments, only those
events defined by ECC controllers shall be executed. In
non-ECC real segments, the nuclear models shall be
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controlled by the appropriate battalions, The nuclear model
controlled by the ECC/TAF history shall consolidate
environmental effects from E2C generated events. Events
which occur outside of the ECC/TAF history shall not be
combined.

Radiation status for live and simulated units shall be
generated by the EMC/TA. and simulation nuclear models and
sent to the ECC/TAF history. The radiation status for
notional units defined at the ECC/TAF station shall be
calculated by the ECC/TAF Nuclear model.

3.3.4.5 Chemical Event Processing - The chemicr.
environmental data (I.e., downwind hazard and chemica!'j.
contaminated areas) shall be handled in the same ica1c
manner as the nuclear environmental data. The specification
of the interface between the chemical model and the ECC/TAF
history shall be further refined pending the finaJ design of
the chemical model.

3.3.4.6 Logistics Support Processing - The EHC/TAF
histories shall .rovide the ECC/TAF history with equipment
status and personnel status data. Equipment status data
shall include the starting alte and amount of equipment
lost during the exercise segment for each leaf level unit.
Personnel status shall include initial strength, and number
of personnel ,iounded, killed. missing in action, and -'-"
captured for each leaf level unit.

The simumation shall also provide equipment and
personnel status data, including initial vehicle and
equipment strength, initial personnel levels and the amount
of personnel and equipment lost during the exercise.

The ECC/TAF controllers shall be responsible for
entering and updating the equipment and personnel levels of
the notional units through use of the Vehicle Status and
Personnel Status interactive menus.

Mi-efielde shall be entered by the EMC/TAF and
simulati.on controllers via the Control Measure and Obstacle
menus available at EMC/TAF and CBS stations, respectively.
This information will be communicated through radio
communications at the CIS to the ECC/TAF controller. The
ECC/TAF controller may then enter the control measures as
reqiired by the exercise. Minefield casualty statistics
shdl be made available by the EMC/TAF and simulation.
histories.

Casualty atatistics for both live and simulated unit
shall be passed by the EMC/TAF and simulation histories to
che ECC/TAP history. This data shall include the total
number of casualties for a unit. .
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A resource allocation log shall be maintained by the
ECC/TAF controller in order to evaluate the number of
available brigade resources. This information will be used
to determine how effectively the brigade is using available
resources and whether resources are available for resupply .A
to Brigade in support of Division role playing.

3.3.4.7 Intelligence Processing - The SCCfTAF controller
shall enter intelligence data received from and transmitted
to the Brigade via the Intelligence interactive menu at the
tactical display. The controller shall be provided with the
capability of entering force detections, obstacle detections
and weather data. All entries made at the Intelligence menu
shall be available for display at the tactical display and
shall be automatically logged in the Intelligence log. The
display of intelligence symbology shall be controlled by
buttons on the BLUEFOR master menu. All symbology used for
the intelligence displays shall be black.

3.3.4.8 Statistical Data Processing - The following
statistical displays shall, as a minimum, be provided at the
support displays to support ECC/TAP functional requirements.
Additional displays remain to be specified.

• Elements of Information

Field controller assessments of unit
performance, measured against a set of Elements of
Information (EI) shall be maintained, as depicted
in Figure 62. The maximum number of Els to be
reported for each selected unit during the exercise
segment is ten, and the same ten Us must be used
throughout the segment. EI inputs are arranged by
OC and by unit being observed. In each of these
groups, they are further tabulated by EI category.

e Task Organization

The superior-subordinate relationship of
BLU.-FOR and OPFOR live, simulated and notional
units shall be maintained for purposes of-
statistical processing. The task organization
shall be available for display by force, as
depicted in Figure 63.

Fire Support Log

The Fire Support Log shall detail the results
of indirect fire missions entered through the live
and simulated histories. Figure 64 depicts the
format of the report.
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0 0 0 0 0 0 0 0

S.m uOP WINRAIATION 2-123 DD NKNK YY HsMN - DO Nil U • 9sPN '.

UNIT: (UNIT NAM OR BLOUPOR)

SELECTED 21st

NNU ASSOCIATED TEXT MTING
NUN ASSOCIATED TEXT STRING
N ASSOCIATED TEXT STRING

MNM ASSOCIATED TEXT STRING
NUN ASSOCIATED TEXT STRING
NNN ASSOCIATED TEXT STRING
NUN ASSOCIATED TEXT STRING
NUN ASSOCIATED TEXT STRING '-z 7
NNM ASSOCIATED TEXT STRING
MM ASSOCIATED TEXT STRING

El u NUN NUN N NUN NUNM NUN NN NN NUN M11

TINE
NMNUMM N N N N N N N N N N

Km AVALUE N N N N x N N N N

Figure 62. Elements Of information.
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TITLEIs ELXKENTS 0Or INTONI(ATIQN -UNIT -

DISPLAY TYPZs TA-BULAR

CONTENTt

Column Heading Description

SELECTED Ella The text string associated
with each of the Ela'
included in the display.

UNIT Name of the unit for which
data is desired, or BLUEFOR
to indicate OPPOR controllers
observations of BLUEFOR
activities in general.

Horizontal list of up'to ten
Elements of Information
numbers to be reported on for
this unit (or BLUEFOR units
in general) for this exercise
segment.

TIME Time of report of the list Of
Elements of Information.

MEAN VALUE The average CC value wsigned
for each 2I category for the
selected time period.

DISPLAY CRITERIAt

TIME The data is chronologically
ordered, providing all data
for the current exercise
segment, up to the time of
4the display request, or for
an operator defined time
interval.

UNIT The requestor specifies the
unit for which EI data is
desired, or BLUEFOR. Each'
line of data contains the
time of an EI report,
followed by the values (0-9)
reported for each El number
listed at the top of each
column.

Figur-! 62. Elements of information (continued).
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2 3 4 5 6 7 8
0 0 0 0 0 0 0 0

ELEMENTS Of INFORMATION 2-123 D0 MME YY HRINN

31: INNN ASSOCIATED TEXT STRING

UNIT VALUE TIME OC
XXXXXXXXXXXx N NNNNNN NNN

,, 4-. .4... ?."

* *°" P." 4

4.4.'.' ,-" '

S .4 . ,

Figure 62. Elements of information (continued).
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TITLEs ELEMENTS or INrORMATION - BY El

DISPLAY TYPE: TABULAR

CONTENT,

Column Heading Description

II Assigned three-digit number
of the desired 9I, followed
by the 40 character title
of the SI. ..

UNIT Name of the unit for which
the El data has been
collected, or BLUEFOR to
indicate OPFOR controllers
observations of BLUEFOR
activities in general.

VALU'E A digit, 0 to 9, indicating
the most recent evaluation
of the EI for the unit"

TIME The time of the most recent ,:-* . -.

report of this ElI for the
unit.

cc Three-digit identifier of
the observer/controller who
made the El report. --

DISPLAY CRITERIA: *.--

El The requeutir specifies the
El number for which data is
desired. Data shall be
presented for all units that
have had data reported for
the specific El.

Figure 62. Elements of information (concluded).
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X1xxXUZ1XXXXX

xxxxxxzzxxxxx

Figure 63. Task organization.
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TITLE3 TAS•K ORGANIZATION

DISPLAY TYPEs TABULAR

CONTENT

Column Beading Descrip~tion

.'.

FIRT CLUP Te nme f unit defined in
,-.. the system data base.

.•SBOND COLURqN The names of units immediately

subordinate t0 the above listed

unit.

•,.THIRD COLUlqN The names of un tsimediately
,,. subordinate tO the unit named
•.'"in the second column.

CStmilarly, foN COLUNS

FOUR t~hrough SIX. CoDIdSPLAY CDXTERXA,

• TIR•IM The display of all reflit the

task organization at an operator
SO C MNspecified na etci n tim e or,

as a default at the exercise

time am dispfayid on thedTactical Display at te time of
TIM" the display rsluest.

sei The operato specified

tiae must be a tim which is
included in the cuorent
txercis regmuent.

UNIT The requestor specifies a unit
for which task organization
data is desired.

"Figure 63 Task organization (concluded)
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1 2 3 4 5 6 7 8

1 0 0 0 0 0 0 0 0

FIRE SUPPORT LOG 2-123 DD MiN Y-' HHtM - DO MMm YY HH:fM

TIME TGTNR TCT LOC FIR!NG UNIT SHELL/FUSE ROUNDS
DO BRIM AANNN AANNNNNNNN XX/NN-NNN AAAAAA/AA NNN

EFFECT: WIA:N* KIAsNN (VEHICLE N?-. (VEHICLE N) (VEHICLE N)__ (VEHICLE N) _

S.

Figure 64. Fire support log.
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TITLE: FIRE SUPPORT LOG

DISPLAY TYPE: TABULAR

CONTENT:

Column Beading Description

TIME Time of mission execution.

TGT R (INKED) Target number of target,
INNED0 if immediate mission

with no target number
assigned, or gioup designation
if applicable.

TG? LOC UTH grid location for mission
effects/delivery.

FIRING UNIT Name designation of unit
executing mission.

SHELL/FUSE Type of shell/fuse combination
used.

ROUNDS Number of rounds of ammunition
expended in firing.

zrrzCT Description of mission effects
for uninstrumented personnel
and vehicles (by type), and
instrumented losses by player
identification.

DISPLAY CRITERIA:

TIME All data on fire support
missions shall be displayed
for the entire history at an
operator specified time range or,
as a default, since the beginning
of the history to the exercise
time as displayed on the Tactical
Display at the time of the
display request.

Figure 64. Fire support log (continued).

172



The fixed portion of this format
occupies one line per entry with
effects on subsequent lines, with
uninstruaented losses followed by
instrumented losses by ID, for as
"many lines as necessary.

FORCE The operator specifies whether
the display is for the BLUEFOR

* "or OPFOR Fire Support Log.

Figure 64. F'ire support log (concluded).
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SMinef ield Event

The minefield events entered by the EMC/TAF
operators shall be available for display on the
ECC/TAF alphanumeric displays. Formatted minefield
a)erts generated by the CBS simulation shall be
"passed to the ECC/TAF history, specifying the unit
"encountering the minefield, the units location, and
the delay time to breach the minefield. Figure 65
depicts the format of the report.

e Vehicle Status

The current status of vehicles and other key
battlefield equipment -shall be displayed. The
status data shall include the initial number of

• vehicles by type, the number lost. due to battle,
maintenance and administration, and the number of
operational vehicles. This data will be provided
for live and simulated units through the
appropriate ES and simulation interfaces Figure 66
depicts the format of the report,

e Personnel Status

The current status of personnel strength and
battlefield losses shall be maintained and
displayed in the Unit Personz*m Status tabular
display as depicted in Figure 67.

* Intelligence Log

•CC console operators shall use an interactive
menu to log intelligence information passed to and
received from the brigade TOC. This data shall be
available for display as depicted in Figure 68.

o Resource Allocation Log

ECC console operators shall use the Resource
Allocation menu to document authorized allocation
of resources including personnel, equipment,
ammunition, fuel, and water. This data shall be
displayed in a tabular log as depicted in Figure
69.S I.

* o Prescheduled Event Log

The command and control and intelligenceevents entered through the preacheduled events menu
"shall be displayed in a tabular Prescheduled Events
Log as depicted in Fiq~re 70.
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1 2 3 4 S 6 7 8
1 0 0 0 0 0 0 0

ZNZXELD EVENT SURKARY 2-123 DD KKK YY HH:11 - KKK YINEY U :BMs

TIRE UNIT LOCATION TIME TO NEGOTIATEDD 383M ZXITTTT TYTY AAHNNNN• HH. H
EFrECT: WlAsNYI KIA:MNI (VEHICLE N)_ (VEHICLE N)- (VEHICLE X)- (VEHICLE N)- •

. Id

*1,Figure 65. Minefiele svent summary.
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TZTL~Z MINEFIELD BYU SUNNAR!

DISPLAY TYPEs TAWILAR

COUTZT s

Column Heading Description

TIME Encounter time for unit
contacting minefield. '

UINIT Name identification of unit
encountering minefield.

LOCATION UTH grid coordinate of unit
Contact with minefield.

TIM TO GOIA!3 Time duration reported for
unit to couplete
negotiating minefield.

EFFECT Description of unit losses
attributed to the minefield
event for units and
vehicles (by type).

DISPLAY CRITZRIAs J

TINE All data on minef ield waents
shall be displayed for the
entire history at an operator
specified time range or, as
a default, since the
beginning of the history to
the izarcise time displayed
on the Tactical Display at
the tine of the display
request.

The fixed portion of this
format occupies one line
per tntry with effects on
subsequent lines, with
uninstrumented losses
followed by instr~uwted
losses by MD, "or is many
lines as necessary. The
data is orde:ed by tiza.

POW=Z The operator specifies
whether the display is for
BLORPOR or OPPOR Jinefield
events.

Figure 65. Minef ield event summary (concluded).
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1 2 3 4 5 6 7 8
1 0 0 0 0 0 0 0 0

VEHICLE STATUS - SUMMARY DD M YY Hs:R

BLUErOR BATTLE MAINT ADMIN OPFOR BATTLE MAIN? ADMIN
VEHICLE XINI LOSS LOSS LO0SS OPER VEHICLE XINI LOSS LOSS LOSS OPER
TANK NN NM NN N NMW T-72 NN NN NN NN NN
APC BP"

TO" BRDK-2
VULCAN MTLB
JEEP SU23-4
TRUCK JEEP i.M
155 so" TRUC.
REC VUR 122 HOW
cEV

o.0

Figure 6. vehicle status -summary.
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TITLIs Vehicle Status - SuXmmry

DISPLAY TYPs 2 Tabular

Column leading Description

VUICLB List of vehicle categories, an
indicated on preceding page.

1ITT Pot each vehicle category, the
number of uninstrumented opera-
tional vehicles, as defined at -"
the beginning of the current
exercise seguent, for all LI•JEFOR
and OPPOt units (in accordanco
with operator input through the
Exercise Seqgent Definition inter-
active menu). j

DATTLZ LOSS ror each vehicle category, the
number recorded as lost due to
battle action at the time speci-
fied in the display request.

MAIN LOSS For each vehicle category, the
number recorded as lost due to
maintenance requirements at the
time specified in the display
request.

ADIX LOBS For each vehicle category the
number recorded as lost due to
administrative requirsments at
the time specifiled in the diaplay
request.

OPtlt For each vehicle C.Itegory, the
total number of operational
vehicles (i.e., rIT - BATTLZ
LOSS - FAIiT LOSS - ADMIX LOSS 4
OPIATIONAL. .

Figure 66. Vehicle status - sLmmary (continued).
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TINSZ The display shell reflect t~he count.
of uninstrusintad Vehicles fat a~ll•
BLU~rIR antd OPPOR unitsl ac anl

oeao speciLfied exer•cisel time.,"_"',','
at as a default, at the tie dis- .

played on t~he Tactic~al Display at •.

t~he tin* of the display request. .,

30M, The opetatoc specified ti-m"-e'
auslt be a time which is included

in the current ezecci.se "qnent.,m•,..

.. '.. **4

a.2.

• .+> .,

ILURFORand OP~i•unis ar a

Figure 66. vehicle s oatus- strumary (concluded). f
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* 12 3 4 '5678
1 000 0 0 0 0

PERONNEL STATUS - A/2-2.13 2-123 DO -H YY BHH:N

INITIAL CURRENT CURRENTUNIT STRENGTH WIA KIA MIA CAPT'D STRENGTH ATTACHED
xnxzxxxxxx "au "m "N NNW KMm bum NNNY

Figure 67. per soel sta tus, unit
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TITLE: PERSONNEL STATUS -UNIT

DISPLAY TYPl: TABULAR ___

'I 4. W%

CUTNT ~fs

d ?/

Column Heading Description ~'

UNIT Designation of unit. Iý
ZNITIAL ST PS! The Intitial strength (i.e.,

number of 'active' personnel)
of the named unit at the
baginning of the zur rent
exercise Segment (in
accordance with operator
input through the Exercise
Segment Definition inter-
active menu).

VIA For the named unit, the
number of personnel recorded
an wouilded in action at the
time specified in the display
request.

KIA For the named unit, the
number of personnel recorded
as killed in action at the
time specif ied in the display
request.

NIA For the named unit, the
number of personnel recorded-LAM
as missing in action at the
time specified in the display
request.

CAP!"D For the named unit, the
number of personnel recorded
as captured at the
time specified in the display
request.

CURRENT STRZ2GT8 For the named unit, the total
number of active personnel
line organized to toat unit
at the time specified in the
display request (i.e., INITIAL
- AIA - KIA - NIA - CAP.URE.

-CUR.'ZNT STrRENGTH).

Figure 67. Personnel status unit (continued).

181

. . . . . ....................... .. -- - -.



o.~.'- "..,

CMURET ATTACORD The number of active
peCsonnel attached to the
named unit as a result of unit
task organization at the time
specified in the display .*

*.-'v.* %:
MZ, This number shall also -.. '-..
account for any active %..
Personnel detached from the
named unit as a result of unit Ask
task organization ac the time ...
specified in the disqlay
requ(est.

DISPLAY CRZTUZIAs

TIME The display shall reflect the
personntel status f'or a
specific unit at an operator
specified exercise time or,
as a default, at the exercise
time as displayed on the
Tactical Display at the time of
the display request.

3Ti The operatoc specified
time &4wt be a time which is
included in the current ..-
exercis* segment.

UNIT The roquesccr specifies the

unit for dhich personnel .
status data is desired. Por
ILL0RPOR: the 52 task force,
companies A-D, cross-
attached coumpny, associated
company components (i.e.,
pits, CP, FIST) or W5 assets.
For OPPO;t 1st, 2ad and 3rd
3Me, coupanies 1-4 (for each
of the three BJs), or
associat.. ý company coponents
i.e., pits and NQ).

S.+ , e. .
A .. '. -> .

Figure 67. Personnel status unit (concluded).
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-41 2 3 4 5 6 7 8
10 0 0 0 0 0 0 0

INTELLIGENCE LOG DD MMII Y H~zNN DD MMII Y7 HH:Mfl
TIME Or REPORTING RECEIVING
REPORT UNIT UNIT CATEGORY METHOD
DOIUMYYEHMN x UXXXXXXXXXXXXXXXXX XXCXX xxxxxx XXXXXX

TYPEs:XXXXXXXX DESCRIPTION: 'IXXXXXXXXIXXXXXXXXXX

Figure 68. intelligence log.
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TITLE: Intelligence Log

DISPLAY TYPEs Tabular

CONTENT:
Column Heading Description

TINE Or REPORT Indicates the time of the report.

REPORTING UNIT Name of the unit making the report.

RECEIVING UNIT Name of the unit receiving the
intelligence report.

CATEGORY Specifias the category of data.
COMBAT INFOR indicates combat
information and PROC INTEL in-
dicates processed intelligence.

DETECTION METBOD For Combat Information, indicates
HT3NINT for human intelligence,
MLINT for electromagnetic intel-
ligence or IMINT for imagery
intelligence. This field not
used for processed intelligence.

TYPE For Combat Information, indicates
PORCN for force detection,
OBSTACLE for obstacle detection
.or WATHER for weather data.

DESCRIPTION For force detections indicates
the type and number of equip-
sent detectedl for obstacle,
indicates tbe type of obstacle
detected. and for weather in-
dicates the reported weather
class. For Processed intel-
ligence, indicates the sum-
"pected unit type and echelon.

FiT;re 68. Intelligence log (continued).
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DXSPMAY CRITERIA:

TIME The display shall include all
intelligence report data which
was defined for the current
exercise segmant, up to the
time of the display request, or
for an operator defined time
interval. The data will be
ordered chronologically.

I. •

F!

"Figure 68. Intelligence log (concluded)*
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3 4 7

0 0 0 0 0 0 0 0

RESOURCI ALLOCATION LOG DO RWi YY ME tE - DO RMU YY Lf RM

TIJ.2 DONOR RBCIPIZN •MiSSION
UNIT LOCATION UNIT LOCATION

... DIO an:1 XXXXXX=Z AANNNNNN IXXXXfXX AANNNNN XXXXXX,
RESOURCE xxxxXnX XXXXT XX X XXXTXX= XXXXXXX

-" LBV!L NNNm NUNNS ND NNS NNmm mu

4.

.. "

1186

tI • •

o°

SP~igure 69. Resource allocation log. "
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TITLES RESOURCE ALLOCATION LOG

DISPLAY TYPE: TABULAR

CONTENT:

Column Heading Description

" TIME The time tha resource allocation ,
" ~request was made.

DONOR UNIT The name of the unit supplying
the resouce (s).

LOCATION The location of the unit
supplying the resource(s).

RECIPIE•T UNIT The name of the unit to r.
receive the resource(s).

LOCATION The location of the unit
to receive the resource(a).

MISSION The naie given to the"supply mission by the
"operator.

RESOURCE The type of resource(s) to
be supplied (i.e., personnel,
"equipment, ammunition, fuel,
or water).

LEVEL The amount, number of
units (i.e., rounds, gallons,
etc.), of the resource to
be transferred.

DISPLAY CRITERIAs

TI•E Tna events shall be displayed
for an operator specified time"range or, as a default,

since the beginning
of t~hi history to the exercise
time as displayed on the Tactical
Display at the tim of the
display request.

r

Figure 69. Resource allocation log (continued).
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4

, Fondz The operator specifies vbwether
the display is for the BLUEFOR
or OPFOR Resource Allocation
Log.

k41

I I"

Figure 69. Resource allocation log (concluded).
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1 2 3 4 678
0 0 0 0 0 0 0 0VI

PRESCODULED ZVUIT LOG DO MMII YY MasMI - DO K MI T iHZm

TIME ORIG0l TYPE CODE NANE
DO UH: N XX1MXXXXXXXXXXX ZXIxxxx xIxxxxxxxxxxxxxx

[ASSOCIATED TEXT MESSAGE]
[ASSOCIATED TEXT IIESSAGE]
[ASSOCIATED TEXT MZSSAGZI

Figur 70. Prescheduled event log.
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31

TITLE:i PRIS(EZDULED ZEN~T LOG

DISPLAY TYlts TABMLAR

CONTEUT's

Column Seading Description

TINM Thr) time the event was
to be displayed to
the operator.

ORIGIN The controller station
that entered the event.

TYPI Identifies the event as
one of "CoLmend and
Control" or "Intelligence'.

CODE NAME Designator assigned to the
event as entered through
the Preecheduled Event
menu.

TEXT The description of the
event.

DISPLAY CRITERIA,

TIME The events shall be displayed
for an operator specified time,
range or# as a default,
since the beginning
Of the history to the exercise,
time as displayed on the Tactical
Display at the time of the
display request.

PORCZ The operator specifies whether
the display is for the BLULFOR
or CPrOR Preacheduled event

Log.

Figure 70. Prescheduled event log (concluded).
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"• NBC Report Log

ECC controller NBC report input to the
Nuclear/Chemical Log menu shall be available for W
display, as depicted in Figure 71.

"* Nuclear Event Log

The Nuclear Event Log, as depicted in Figure
72, shall indicate the summary information about
each nuclear event which has occurred. The status
field of the display shall indicate whether the
event was executed, cancelled, or not executed.

" Chemical Event Log-

The Chemical Event Log, as depicted in Figure
73, shall indicate the summary information about
each chemical event which has occurred. The status
field of the display shall indicate whether the
event was executed, cancelled, or not executed.

3.3.5 Interactive Display And Control Processing - All
interactive data display and input/output control
capabilities required for operators to monitor and control '"
the brigade history shall be provided by this function. To
facilitate operator training, the man-machine interface
provided by this function shall be similar to that used by
the NTC to support EMC/TAF operations.

The graphics tablet shall be the primary man-machine
interface device. The graphics tablet layout is depicted in
Figure 74.

The following modes of operation, selectable by
graphics, tablet buttons, shall be provided:

* Real-time mode

* Historian mode

* Edit AAR mode

* Run AAR mode

Each of the modes shall be mutually exclusive. In the
real-time mode, the station tactical display shall reflect
the current real-time state of the exercise. In historian
mode, historian buttons shall be provided which allow* random
access to different past time periods of the exercise
segment. The edit AAR mode shall provide the operator with
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... .: . . • -.. - ... ... ....- .. - .... ... ... ...-.-. .. . . ... .- . . ...-. . ... . . .. -. -.. .. - .- .. . - ..



N N

12 3 4 5 6 78
1 0 0 0 0 0 0 0 0

ABC UEPON? LOG DO MKK Y HusNK - )O KKKI Y HasNN

SBC MISSION DATA

TINS TACT POINT? YIELD Hal WIND SPD/DIR VISIBILITY DOWNWIND DIST

DO RH 2MM AAIISUNNUUN NUN IXXIXI MU/NUN NUNS NN

SIC REPORTS

TINS PtRECZDENC" CLASSIFICATION FROM TOREPORT WYpm
DO HE sUS AAAAAAAAA AAAAAAAA XX2L'=XIXIVXX KXXXXXZxxxxx SIC-i

038SERVER 0TH: AAHNNUNNSNN
DIRECT lOX OF ATTACK: NUM -

DETONATION DO H~tNN
(ATTACK 0TH: AANMnNNUU)
MEANS Or DELIVERY a UXXXXX=
TYPE OF 301ST: XXXXXIXXXX

DO NH iNK AAAAAAAAA AAAAA.AAA xxxxxxxxIIx Ixzxxxxxxxxx NEC-
ATTACK 0TH: AAMNNUNNSMU
ESTIMATED YIELDi NUNS
(STRIKE SERIAL MURBER: MNNU)
(DETONATION DO H8HXMM
(TYPE Of BURST: KXIXXIIKI)
(MEANIS Or OEL ZvIMY a IXIXIXIX)

DO Hgo:= AAAAAAAAA AAAAAAAA I.UXIXIXXIXX NBC-3
DETONATION DD 8HasX
ATTACK 0TH: AAHNNUNNUMN
EIPECTIVE WINDSPEEDs MUSN
STRIKE SERIAL NOMBER: MNUN
DIRECTION TO RADIAL LIXESs MYS

DO HE aNN AA.PAAAAA~A AAAAAAAA XXZXXXJXXIIX UXXxxx XXXX Nsc-4
RI.ADING LOCATION: AAXI~bMNNUU
OUSE RAT~Z NUIIN
DOSE RATE DO 8HH:MM

DO 833mm AAJA'AAA.A P.JJJJ..AA W~ xIxxxxxxxxxx NEC-5
STRIKE SERIAL NUSIER: HNUN
9+1 DO 391NS
ESTIXATED CONTOUR REFERENEd DO 9sNH N-
(DECAY RATE: SEEN) .

(CONTOOR LINES: 3UUUU VVVV WWAW XXXX)

F'igure 71. mC report log.
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'..4 -.

TITLE: NBC REPORT LOG

DISPLAY TYPE: TABOLOM

COmNTEN:

Column Reading Description

PRECEDENCE Specifies type of report.
(PLASh/IXMDIATZE

CLASSIFICATION Specifies the
security class.

FROM Specifies unit that
generated the report.

TO Specifies unit that
received the report.

CATEGORY Specifies the t•ye of
report logged.

N•BC-1 REPORT2 ." ..
O)8ZERVEA Specifi**'OTW of unit

observing attack.

DIRECTION Specifies direction of
attack in degrees.

DETOMATION Specifies time of the
detonation.

DCLIVEYRY Specifies the means of
delivezy.

BURST Specifies the type of
burst.

WBC-2 REPORT:
ATTACK Specifies 0" of attack.

YIELD Specifies estimated yield.

NUBEZR' Specifies strike serial
number.

Figure 71. NBC report log (continued). 
ri
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DETONATION Specifies detonationtimle.• •%

BUIRT Specifies the type of
buat.

DILIVEYR Specifie means of delivery.

XBC-3 REPORT:.'
DETONATIoN Specifies detonation 'V

tim.

ATTAC] Specifies M of attack.

1wnfIDpsD Specifies effective
vindspeed.

mmszU Specifies strike serial .

nuabec.

DIRECTION Specifies direction to
radial lines.

LOCATION Specifies = of reading. .

DO8E Specifies d"e rate.

DATE TIM GRO.P Specifies tiae of dose
rate reading.

NBC-5 R=PORTs *

"NURSR Specifiles strike serial
nustber.

8+1 TIDE GLOUP Specifies 1+1
time. .

COXTOVR TINE GRCIJP Specifies estimated .,-*lý':ntour reference.

DECAY Specifles decay rate. ... :..

LINES Specifies 1000, 300, 100,
and 20 rad/bour contour-

, ....... ,

Figure 71. MC repcit log (continued).
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* SPLAX CUIT22IAs

FO•lE The operator specifies
vhether the display is for
BLUEFOR a: OPFOR NBC reports.

"TIVE The display shall reflect
the reports logged at an
"operator specified time or
as a default, at the time
displayvd on the Tactical
Display at •he time of the
display request.

°.

Figure 71. NBC report log (concluded).
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1 2 3 4 5 6 71 0 0 0 0 0 0 00

NUC.LAJ EVENT LOG DO M M aH BINK

TARGET DELIVERY
TIRE FORCE AGENT LOCATION METHOD STATUS

DO." DODN xH iNK IXXXXX, EXIXIXI IXIXIXIxi XXXXXX X .1Ixx

4'.

.%

Figure 72. Nuclear event log.
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TITLE: Nuclear Event Log

DISPLAY TYPEs Tabular

CONTE s

Column Heading Description

TIME Scheduled time of burst for
nuclear event as defined by
operator in the interactive
menu.

FORCE Name of force initiating the
nuclear event an defined by
operator in the interactive
menu.

TYPE Type of nuclear burst (i.e.,
ground or air) as defined by
operator in the interactive
""enu.

GROUND ZERO Location of target in m
coodinates for the nuclear
event as defined by operator
in the interactive menu.

SYIELD Weapon yield in KT as defined
by operator in the interactive
menu.

STATUS The status of the nuclear event,
i.e., cancelled, executed and
not executed. Not executed
nuclear events shall be
scheduled events occurring in
a null segment).

"DISPLAY CRITERIA:

TINE All data on nuclear events shall
be displayed for the entire
history from the beginning of
the history to the exercise time
as displayed on the Tactical
Display at the time of the
display request.

f.4'

Pigure 72. Nuclear event log (concluded).
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12 3 4 56 7 a
1 0 0 0 0 0 0 --- 0

CHEMICAL EVEN? LOG DO MIEN YY HE iN

TINGE? DELIVERY
TIME FORCE AGENT LOCATION METHOD STATUS

DO HE:R - xxx XXXXXZXx IXXZXXZZXx UXUXXXIX XXX XXX XXXXXXXXXX

-pp
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,0.1

STITLE x Chemical Event Log

,, DISPLAY TYPE: Tabular

CONTEXT

Column Heading Description

TIME Scheduled time of event for
"chemical event as defined by
aoerator in the interactive
menu.

""ORCz Name of force initiating the
chemical event as defined by

-i operator in the interactive
• Il~menu. m/

AGENT Type of chemical agent (i.e.,
PfERfV, MULISTER, NPNERVE,

NIBLOOD) as defined by
operator in the interictive-
menu.

TARGET LOCATION Location of target in UTR
coodinate. for the chemical
event as defined by operator
in the interactive menu.

DELIVERY METHOD Delivery method (i.e.,
ARTILLERY, AIR SPRAY, AIR
BORES) as defined by operator
in the interactive menu.

STATUS The status of the chemical event,
i.e., cancelled, executed and
not executed. Chemical events not
executed shall be scheduled events

t.A occurring in a null segment.

DISPLAY CRITY;RIAs

TIME All data on chemical events shall
be displayed for the entire
history from the beqinning oat
"the history to the exercise time
as displayed on the Tactical

r Display at the time of the
display request.

"Figure 73. Chemical event log (concluded)
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the capability of creating/editing a command file for use
during an AAR. The run AAR mode shall read an AAR file and
translate each command in the file into a request for
execution.

3.3.5.1 Map Displays - The means to display and manipulate
a color background map of the Ft. Irwin area, upon which
tactical symbology is overlayed, shall be provided. The
same flexibility currently provided in the 500 Player CIS
system for displaying varying zoom levels shall be utilized.
The means to show various combinations of the following map
attributes shall be available:

e Mobility class or relief

0 Sun position

* Roads/railroads

* Cities

* Hydrography

* Contours

- * Grids

0 Miscellaneous features, including:

"- Power stations,

- Dams,

- Tunnels,

- Natural fords, -

- Improved fords,

- Nature surfaced airfieldllanding zone (AF/LZ)
and

- Improved surfaced AF/LZ.

3.3.5.2 Interactive Menus - The means to display master
menus and interactive tactical/operational menus shall be
provided. A standard interactive menu topology, which is
compatible with that used by the EMC/TAF and CBS functions
shall be utilized. This compatibility will assist in the
training of operator personnel and improve the operational
"-efficiency of data entered through either the color monitor
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display or the alphanumeric support display.

A standard set of display primitives, -s defined in the
500 Player CIS Requirements Design Specification shall be
employed for implementation of the menu system. The means
to make selections from lists, define static symbology on
the digital map, enter numeric and alphanumeric data and ,N
terminate operations of the menu shall be provided. Cues to
the operator shall be used to indicate the type of data that
must be entered and shall provide feedback to the operator
which indicates when a selection has been made. c"

The master menus shall be displayed over the entire
background map display area on the tactical display (i.e.,
color monitor). Tactical/operational u.nus shall be
provided using both tactical and support display
capabilities.

3.3.5.2.1 Master Menus - Each master menu shall be
displayed in a single color. Specifically, Master Menu 1
shall be displayed in blue and Master Menu 2 shall be
displayed in red. Highlighting shall be employed to
indicate when a function key is on (i.e, activated,'. A
cursor, controlled by the graphic pen/tablet, shall be
overlayed on the master menu displays to assist in function
key selection.

3.3.5.2.2 Tactical/Operational Menus at Tactical Display-

The following tactical/operational menus shall be
provided for interactive control of the ECC/TAF history:

a History Initialization/Termination
The capabilities to initialize and terminate a

history shall be provided as depicted in Figure 75.

* Exercise Segment Definition

The abil tty to define a segment type and
segment parameters shall be provided, as depicted
in Figure 76.

* Exercise Segment Selection

The Exercise Segment Selection menu shall list '
by history, the possible segments available for
monitoring or viewing. Figur s 77 depicts the
topology for this menu.

e Unit Def inition
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The Unit Definition menu shall provide the capability
of creating or editing unit information for the ECC/TAF
notional units. The definition of units at the ECC/TAF
station shall hawe no effect on the live ES or simulated
units. Simulation units shall be created at the ECC history

Sat initialization; however, the controller shall not have
the capability of defining new simulation units during the

. history. Figure 78 depicts the topology of th'i menu.

o Task Organization

The task organization of the live and notional
"." EMC/TAF units shall be transferred to the ECC/TAF

history automatically and the initial task
organization for the simulated and notional units
shall be entered by the controller at
initialization. Figure 79 defines the menu which
shall be used to change the task organization of
ECC/TAF simulated and notional units during the
,CC/TAF history.

9 Control Heasures

The control measure menu input, as depicted in
Figure 80 , provides the means to enter the
operational orders and battle plans provided to the
Brigade and CPX battalions. Once defined, the
display of control measures shall be controlled

.- through a set of buttons on the Master Menus.

o Unit Position

The position of notional units may be
interactively altered through the Unit Position
menu, as depicted in Figure 81. The position of
live ENC/TAF units and simulated units shall be

-"- provided by the appropriate EMC/TAF and simulation
histories.

, Intelligence

The Intelligence interactive menu, depicted in
Figure 82, allows the EMC/TAF operator to define
the intelligence data reported to and received from
the Brigade. The menu shall also provide the means
to display the processed intelligence (i.e.,
suspected unit locations) reported by the
battalion. All symbology created from the
Intelligence menu shall be controlled by the
Intelligence buttons on the BLUEFOR master menu.
Entries made at the Intelligence menu shall also
automatically be logged in the Intelligence Log.
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3.3.5.2.3 Tacti.al/Operational Menus at Support Display -
Menu input on the support display shall be accomplished
through the use of operator cues and prompts. The
tactical/operational menus to be provided on the ECC/TAF ___

support display shall include:

o Prescheduled Event Definition

Prescheduled events shall be entered in the
same manner as free format messages, as shown in
Figure 83. They shall include command and control
cues and intelligence cues. The operator shall
specify the time the message is to be played during
the exercise. Messages may be entered in a
segment, and replayed to the controller in the same
or a subsequent segment only. ".-

9 Resource Allocation

The resource allocation menu shall be used to
log the movement of resources from one unit to
another. The menu will display the current levels
of resources for the selected units providing and lo-
receiving supplies. The execution of the menu '3

shall result in the automatic decrement of supplies
in the donor unit and increment of supplies to the
recipient unit (Figure 84).

* Nuclear/Chemical Reports Log

This menu shall allow the ECC/TAF controller
to record the NBC-I and NBC-4 reports sent from the
Brigade to the Division and the NBC-2, NBC-3, and
NBC-5 reports generated by the Division. and passed
to the Brigade. These reports shall be passed via
normal communication channels for the live EMC/TAF
and simulated histories. The format of the menu is
provided in Figure 85.

* Nuclear Event Definition

The Nuclaar Event Definition menu, as depicted -l
in Figure 86, shall provide the means for the
ECC/TAP controller to define, change, or cancel
nuclear events. The definition of a nuclear event
at an ECC/TAF station shall cause the same event to
occur in all histories and in the simulation.
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CZ*

* Chemical Event Definition

The Chemical Event Definition menu#, as shown -

in Figure 87, shall provide the means for the
RCC/TAF controller to define, change or cancel
chemical events.

e Decontamination

The Decontamination menu shall provide the
ECC/TAF controller with the means of specifying
that notional units have undergone Decontamination. -

The format of the menu is depicted. in Figure 88.

* Vehicle Status

The Vehicle Status menu, as shown in Figure
89, shall provide allow the ECC/TAF controller to -

maintain statistics on the number of vehicles
associated with notional niaits.

o Per sonnel Status

The Personnel Status menu shall provide 'the
ECC/TAP controller with the means of maintaining
statistics on the number and statu~s of personnel
associated with notional units. The format of the -

menu is depicted in Figure 90.__

3.3.5.3 Tactical Symbology -The following types of dynamic
and static tactical symbology shall be displayable over the
background map:

o Unit symbol in FM 21-30 format

o Control mneasure

* Engagement vectors

* Prompt nuclear effects display

e Nuclear radiation contours

e Chemically contaminated areas

e Contaminated Units

o Fallout Prediction

e Downwind Hazard
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* Reported Intelligence

Figure 91 depicts the set of symbology which shall be
used by the ECC/TAF history.

The ECC controller shall have the capability of
displaying selected units from either the live or simulated
battalion through a task organized matrix similar to that
used for the 500 player ES system. This matrix shall,
however, control the display of three separate BLUEFOR
battalicna and three Motorized Rifle Regiments,

The ECC controller shall also have the capability of
entering and manually controlling notional units which are
not participants in either the live or simulated histories.
These units shall be for display purposes orly and shall be

I. controlled by a single button on the master menu.

The display of symbology other than units shall be
controlled by appropriate buttons on the master menu.

3.3.5.4 Statistical And Alphanumeric Displays - Displays
K.• which describe performance and status during an exercise
r. shall be provided. Both instantaneous (snapshot) and

"cumulative data shall be displayable. Additionally, this
data shall be available in either tabular or graphical
formats.

- Performance and status displays shall be presented on
the alphanumeric screen. A performance/status display menu

-i which defines all such displays available for selection,
shall be provided.

3.3.5.4.1 Unit Tactical Performance - The computed kernel
statistics representing measures of tactical performance for

* exercise units in the ES shall be integrated with similar
performance data provided by the CBS. These data, on a
force basis, shall be further processed for the development
of the brigade level performance statistics. The displays
shall be specified at a later date.

3.3.5.4.2 Unit Status Displays - The following unit status
"displays, as defined in paragraph 3.3.4.8, shall be
provided:

* Task Organization

* Fire Support Log

* Minefield Event
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UNIT SYMBOLS

aimsepas *CMANIZIO INFANTRY ED' MEDICAL

ARMO ANTIAN K SIG14AL lCON4UPICATIONS)

I., *ARTILLERY NInANTRY STRAaNSPORTATION
SgULP-00q0PILL&O ARTILLERY C149MICAL DEFENSE ARM : AV:A:I:N F

AIRBORNE INFANTRY AMMORED CAVALRY ELECTRONIC WARARE

. I.
AIR CAVALRY' EmlNGINEERx SUPPLY ANO SERlVICs

MISCELLANEOUS SYMBOLS

CS,, AIiT IT MMN TASK FORCE

PLO TARMOR TASK FORCEI [2

.. • • PLO JARlMOIR TASK FioRCE.

FIELD M4EADOOJANTIRS

* ECHELON SYMBOLS

PLATOON *I *MIGAOE X
• . UmeANy I OIVISION X X '•

L. SAALION. CORPS x I x
MIGIM0NT I I |

TASK FORCE/ p 01410TS OC
,dg.. MEC I4cF" INC TASKFOC

CMVIFY TE4 _._

Figure 91 ECC syfnbology.
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CONTROL MEASURES

POINTS

S. Passage Point (PP) 
Vi

( Number, Letter, or Code Word -Number or Letter

2. coordination Point 
6. Point of Departurt (P0)

01(Nam) N N•ter or Letter

7. Reote Sensor (RLMS) 4
3. Start Point (SP) U.-%

* 3(N) 
sigti)

4. Release -)n R• 
'

. Re ePO( R)8. Preplinned Target

R(N) Oesigntn)

LINES

. B5. Forvard Edge of the a"in Battle Arta (MEIA)
S t. Basic Litne 

"

(Nam)) V~ rEBA

•. Direction of Attack of Route

(Nam) 6. Actual Trace of FEBA

"3. "IIt of Advance (AA)

7. Line of Departure is Lt~e of Contact (ta/LC)

LD/LC

4. Boundary Lint 8. Limit of Advance (LOA)

*'unit Designation Limit of Advance

"" ~T%

.Figure 91. ECC symbologY (Continued).
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CONTROL MEASURES

LINES

9. Line of Departure (LO) 13. Tank Di to

LO LD(o)

10. Phase Line (PL.) 14. Coordinated Fire Line(CFL)

FL _____________CT! (Unit Designation)

(Kime) (Ne'w) 120030 ----

1.fire Support Coordination Line (FSCL) IS. Probable Lin* of Deployment

FSCI. (Unit Desio'ation) PLO-- -- --- --- -PLO05003OZ APR

12. Restrictive Fire Line (RFL) 16. PMai Supply Route (05R) '

AREAS 1S. Drop Zone (DZ)

1. Basic Area

4ý > S FireSupport Base (FSS)

2. Area of Operation (AD)

> 7. L~anding Zone (LZ)

3. Assembly Area (AA) L

A. Attack Position 8. Forward Arming and Refueling Point (rARP)

F Figure 91.* ECC symbology (continued)
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CONTROL MEASURES

AREAS 
'.

1. Objetive 15. Restrictive Fire Area (RFA)

UN4IT DESIGN4ATION4
051000-

10. Patrol asA 0

16. No Fire Area (NrA)

11. Pickup Zone (PZ) IT G) "

tFF 0502 AP,.Lii.
17. Contaminated Area

12. Scatterable Minefield (SM)

\ 1<,ooz APR r..X

18. Battle Position ,"N

* DTG designetts self-destruction time.

* Syftots for tyres of mines (antitank,
anti•,rsonneU are entervd withing
boundari es. 

. ,,

13. Support Areb 19..'Mineeld

a. Gap

b. Passage Lane

14. Group of T•r.ets

I~fSIG)

Figure 91 ECC symbology (continued).
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ENGAGEMENT VECTORS

UNIT ENGAU.MVENT

L!!rni INOIRECT FIRE IMPACT POINT

XXXIX , MORTAR FIRE IMPACT POINT

xxx : SMOKE MISSION IMPACT POINT

: . . . . . : 4 -...

J,,

INTELLIGENCE

STANK S GTOW 1 N"LICOPTER

155 MM GU
AC152 MM HOWITZER FIGHTER&MV 122 W HOWITZER

TRUCx MANlPACK Ruiote Sensor (RlMS)

Figure 91. ECC symbology (continued) ,,.. *,
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NUCLEAR

1. Radiological Marker 4. Prompt Effects Display 1r

(vast% *Ae
(OATIUt, '. .:

(INw) Twit)

(lUOU? 3ATE)

2. Nuclear Explosion

"as,

5. Fallout Prediction

3. Radiation Contours

a r.41

Figure '91. ECC symbology (continued)
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CHEMICAL

1. Chemical Marker

2. Chemically Contaminated At*&

8.Chemical Hazard PverIctor . -*O

raw

Piqure 91. ECC symbology (concluded)
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* Vehicle Status by UnitA

* Personnel Status by Unit

* Casualty Summary by Unit

9 Intelligence Log by Force

* Resource Allocation Log

* Prescheduled Events Log •: •

* NBC Report Log

* Decontamination Log

* OC Assessment of Unit Effectiveness

3.3.5.5 Alerts And Free Format Messages - Alert messages
are fixed format messages which shall be generated when key
events are encountered that should be brought to the
immediate attention of the controller. The definition of
alert message fields adhere to the following conventions:"

- Items which are displayed in I...] are, variable
depending on the situation and status surrounding
the alert message.

- Items which are displayed in <...> indicate this
field may be repeated.

- All data items in CAPITAL LETTERS shall be supplied
whenever the alert message is displayed.

- [Time] shall be expressed in hours:minutes:setonds.
Although not displayed, each time shall have a date
(day) associated with it.

- [Unit Identification] is composed of the unit's
force designation (B - BLUEFOR, R = OPFOR, W -
Observer/Controller)

The following subsections define specific alert message
formats.

3.3.5.5.1 Unit Engagements - These messages shall provide
data informing the operator that a live EMC/TAF or a
simulated unit engagement has occurred. The general format
of the message shall be as follows:

[Time] : [Unit ID] : ENGAGED-

30".°°
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e. g., -:-- -
10:24:14 : I/A/3-77 : ENGAGED : 2/1/1-44

3.3.5.5.2 Indirect Firings - These messages shall be
provided to inform the operator of the status of an
impending indirect fire mission. In the event the firer is
found to be out of range of its target, an alert message
shall be displayed identifying the mission and its scheduled
execution time. The format of the message shall be as __.___
follows:

[Time] : [Firing Unit;Tgt#/CoordjTime of Execution] .
OUT OF RANGE
e.g., A
10:24:00 A/4-37;AJ002/J34566139;10:25:00 OUT OF RANGE

For all missions determined to be within valid range, a
message describing the mission and its scheduled execution
time shall be displayed 30 seconds prior to scheduled
mission execution. The format of the message shall be as
follows:

[Time] : [Firing Unit] : (Weapon] : [Shell/Fz] :
[Tgt#/Coord] : [Time of Execution]e. g.,.'''-i.-

10:24:30 : A/4-37 : 155MM : ILLUM/PD : AJO02/NJ34566139
: 10:25:00

w.-/ /.-'-r°

3.3.5.5.3 Nuclear Events- For each nuclear event scheduled
to occur, a message describing the time the event is to
occur, the target location, the height of burst and the
yield shall be displayed. The message shall be displayed 30
minutes and 5 minutes prior to the event. The format of the
message shall be as follows:

(Time] : [Force] : NUCLEAR EVENIT SCHEDULED
TO OCCUR AT : [Time of Burst] : [Ground Zero] :
[Height of Burst]: (Yield]

In the event the operator chooses to cancel a scheduled
nuclear event, a message identifying the nuclear event shall
be displayed. The format of the message shall be as
follows:

[Time] : NUCLEAR EVENT [Event ID] • CANCELLED

3.3.5.5.4 Chemical Events - For each chemical event
scheduled to occur, a message describing the time the event
is to occur, the target location and the chemical agent
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shall be displayed 30 minutes and 5 minutes prior to the
scheduled event. The format of the message shall be as
follows: *

[Time] : [Force] : CHEMICAL EVENT SCHEDULED
TO OCCUR AT [Time of Event] : [Location] : [Agent]

If the operato: cancels a scheduled chemical event, a
message identifying the event shall be displayed. The
format of the message shall be as follows: .rh ..

[Time] • CHEMICAL EVENT : [Event ID] : CANCZLLED

The location of all instrumented and uninstrumented
chemical alarms shall be available for display. A message
identifying the alarm to be in a chemically contaminated
area shall be displayed when the instrumented unit enters. '..
the contaminated area, or when the uninstrumented chemical
alarm (emplaced alarms) resides in an area which has become .,..,.'j

chemically contaminated. The format of the message shall be
as follows:

[Time] : CHEMICAL ALARM [Alarm ID] IN CONTAMINATED
AREA • ACTIVATE ALARM

3.3.5.5.5 Prescheduled Events - The prescieduled events
entered by the ECC operator through the prescheduled events
menu shall be displayed at the operator specified time. The
format for these cueing prompts shall be as follows: -

[Time] : [Message Originator] : [Message Type] :t-
[Message Code Name]
[Textual Message, up to 80 characters per line with a

maximum of three lines of text]e.g., r.,
10:24:35 : Division Role Player/Station 13 : CC : BCOMOVE
B Company Commander to move his command post at 12:00:00.

e.g.,
10:24:35 : Intell Analyst/Station 13 : Intell : BCOLOC
B Company Commander moved his command post at 12:00:00 to
NJ34566 139.

3.3.5.5.6 Resource Allocation - The resource allocation
messages entered by the ECC operator through the resource
allocation interactiveo menu shall be displayed identifying
the unit supplying the resource(s), the unit to receive the
resource(s), the supply mission name, and a list of the
supplies to be transfrred. The format for displaying the
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mesbage shall be as follows: -

(Time] : [Donor Unit] : [Donor Unit Location] :
[Recipient Unit] : [Recipient Unit Location] :
[Supply Mission] <[Resource] : [Level]>
e.g.,
10:24:35 : A/4-37 : NJ34566139 : B/4-37 : NJ34566666 :
ABFUEL GAS : 50 : DIESEL : 100

The means to enter free format messages into the data
base of an open exercise segment, during both real-time and
historian mode operations, shall also be available. Free
format messages shell be entered through the alphanumeric
terminal and stored in the data base in accordance with
either an operator specified time or the exercise time as
displayed on the, tactical display at the time of message
entry.

The Division role players may enter free format
messages to tag various key events performed by brigade..
These data include exercise status elements that are not
currently available via field or simulated automated storage
capabilities. For example, repor'is generated by the brigade
may be entered as required. In addition, time-tagged events
to be displayed as a cueing duvice shall be entered as free
format messages.

Free format messages Pb3ii consist of no more than
three lines of text with 80 ch,'racters per line. Header
information (unit ID, controller IL *:,d message subject,
etc.) should, as a macter of standard operating procedure,
be included as a part of the free format message.

IDCC shall provide the means to filter (for display
purposes) alert messages by tactical and operational
categories. Within these categories, messages shall be
ordered chronologically.

* Tactical Categories

- Maneuver

- Fire Support

- Intelligence

- Mobil ity/Countermobil ity ..*

- Combat Service Support

- Air Defense
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- Command, Control and Communications

o Operational Categories.

- Spectrum Monitoring

- System Status

- Video Data Log

- COM[:) Data Log

- Digital Data Log

* Operator Station ID

3.3.5.6 AAR Processing - Thz same' AAR capabilities
specified in the Requirements Dezign Specification for the
500 Player CIS system shall belprovided at the ECC stations.
These features shall be used to create AARs for the brigade
and CPX battalion TOCs from the ECC/TAF history. Special
Elements of Information (Els) shall also be defined for OC
assesement of the CPX battalion and brigade command/staff
actions. Reports shall also be provided which show the
effectiveness of the units based upon higher level command.

The report displays in support of the Summary AAR shall
incorporate data across- several or all exercise segments.
The report shall be designed to segregate information by
battalion. These graphical displays shall be made available
during "null" segments solely.

, 3.4 DETAILED FUNCTIONAL REQUIREMENTS FOR EMC/TAF

The functions of the EMC/TAF group for the live
battalion shall be as defined in the Requirements Design
Specification for the NTC CIS (500 Player System) Volume 1
and the Requirements Design Specification for the addition

, of Nuclear and Chemical Capabilities to the National
Training Center (NTC) Core Instrumentation Subsystem (CIS),
dated 28 March 1983.

The primary 2unction of each EMC/TAF facility shall be
the training of a single battalion task force in combat
operations. The IBCCS concept shall provide the structure
for training more completely in integrated battlefield
operations by providing division level role playing and, if
desired, notional units for simulating a larger combat
situation.
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In order to provide a larger, brigade-level context for
integrated battlefield training, the EMC/TAF shall provide
certain data to the ECC/TAF for use in the combined,
brigade-level history.

3.
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ATTN- RAAE, K. Sc•wurtz 

I

ATTN: RACE Under Sac of Oaf for Policy
A',ITN RAE.V ATTN: Dir Ping AI Requt, Mnts. 14. Sheridan

ATTN: SPSS

ATTN: SPTD Under Secy of Def for Rich Engrg

ATTN: SIBE ATTN: K. Himman

ATTN: STNA• TT %: STRA United States Centr al Co mn dIL•

ATTN: STSP ATTN: CCJ3-OX. Daigneault
4 cys ATTN: STTI-CA

OEPARTKNVT OF THE ARMY

Defense Tech Info Center
S12 cys ATTN: DO Asst C1 of Staff for Intall

ATTN: DADI-iIT-
SDep Under Sec of Oaf

ATTN: S&TNF, T. Jones Chemical Rsch A Dew Ctr
ATTN: SMqCCR-OPR•" Field Command, ONA, Oat 2 

"

SLawrence Livemore National Lab Oep Ch of Staff for Ops & Plans

ATTN- FC-1 ATTN: DAII-NCN
ATTN: OAMO-ROA, Firepower 0iv

DNA PA"CO Liaison Ofc ATTN: ODMO-RQS
ATTN: J. Bartlett ATTN: DAM0-SSN, Pol-Mil Dilv

ATTN: Tech Advisor I.

"Field Command, Defense Nuclear Agerncy S cys ATTN: DAMO-*C, Nuc Chem Dir

A.TTN. FCPRW
ATTN: FCIT. W. Summa National Training Ctr

ATTN: FCIXE ATTN: TAF-NSC

' Interservice Nuc Wons School US Army Armamnt Rsch Dev A Cmd

ATTN: Doc Control ATTM: DRDAR-LCH-E

Joint Chiefs of Staff US Army Ballistic Rich Lab

ATTN: J-3, Strat Oons Div ATTNI: DROAR-BLA-S, Tech Lib

ATTN: J-5, Nuc/Chem Plcy Br, J. Steckler ATTN: ORDAR-BL.
- ATTN: J-5, ,uc Div/Strat 0iv ATTM: R. Reisler

ATTN: J-5, Strat Dlv, W. MtClain
ATTN: JAD/SFO US Army Chemical School
ATTN: JAO/SSD ATTN: ATZ14-CM-F

ATTN: ATZN-CM .C

National Defense University ATTN: ATZN. 4-M .4

k," "ATIM-., NWICLBoCR
A N BUS Army Cond & General Staff Colleqe

Ofe of the Sec of Oef, Net AssessmentS ATTN: OTAC
ATTN: Doc Control 3 cys ATTN: Combinmd Arms Rsch Lib
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DEPARTMENT OF THE ARMY (Continued) DEPARM1ENT OF THE ARY (Continued)

US Amy Comb Arms Combat Oev Acty USA Military Academy
ATTN: ATZL-tAP-OT ATTN: Doc Lib
ATTN: ATZL-SWMATTN: ATZL-SWP USA Missile Cowhad

ATTN: ATZL-SWT ATTN: DASNI-RH
ATTN: ATZL-TAS-S ATTN;: 0SMI-XF

US Army Concepts Analysis Agency V Corps
ATTN: CSSA-AOL. Tech Lib ATTN: G-2

ATTN- G-3
US Army Engineer School

ATTN- Library VII Corps
ATTM: G-2

US Army Europe A Seventh Army ATTN: G-3
ATTA: AEAGC-IiC-C L

DEPARTMENT OF THE NAVY
US Amy Forces Command

ATTN: AF-OPTS Marine Corps
ATTN: AFOP-TN ATTN: Code OTOO-31

"" rATTN: OCS, P80, Requirements Div
US Amy Foreign Science A Tech ¢tr ATTN: OCS, PAO, Strat Plans 0Dv

%* ~ATTN: ORXST-SO- 1
Marine Corps Oev & Education Comand

US Amy Infantry Ctr & Sch ATTN: Comander
ATTN: ATSH-CD-CSO

US Amy Intel Threat Analysis Det ATTN: Code 1424, Library AN,

ATTN: AIAIT-Hi
"Naval Research Laboratory

US Army Intell Ctr A School ATTN: Code 2627, Tech Lib
ATT1l: ATSI-CD-CS

Naval War College
US Amy Logistics Ctr ATTN: Code E-11. Tech Svc

ATTN: ATCL-OOL. S. Cockrell
Nuclear Weapons Tng Gp. Atlantic

US Army material Comand ATTN: lN]leer Warfare Dept
ATTN: ORCDE-O

Nuclear Weapons Tng Gp. Paclfic
"US Army Materiel Sys Analysis Actvy ATTN: Nuc Warfare Dept',-'ATTN: XS. W3CM

ATN XDEPARTMENT 
OF THE AIR FORCE

US Army Mobility Equip R&D Cad
ATTN: OROE-WC, Tech Lib, Vault Air Force Operational Test A Eval Ctr.

ATTN: GA
US Army Nuclear & Chemical Agency

ATTN: Library Air University Library
ATTN: MO•A-CM ATTM: AUL-LSE
ATTN: M•eA-NW A,

ATTN: MOIA-OPS Assist Chi of Staff, Studies i Analysis
ATTN: MONA-OPS, B. Thomas Z cys ATTN: AF/SAMI, Tech Info Div -.
ATTN- MONA-OPIS, J. Rat•aly

ATT" ODeg Ch of Staff, Plans I Opns
US Army T.AOOC Sys Analysts Actvy ATTN: AFXOR. Opns. 09i Sptr.• ATTN: ATAA-TAC A R O

ATTN: ATOR-TOS Foreign Technology Div -
ATTN: SO

US Army Training & Doctrine Como ATT14: TQ
ATTN: ATCO-FA ý
ATTN: ATCO-N DEPARTMENT OF ENERGY AGENCY
ATTN: ATIC-NC

"Sandia National Laboratories
"US Army W•r Colleqe TN: Tech Lib, 3141

"ATTN: AWCAC, F. Braden. Dept of Tactics
ATTN: Library :EPARTMENT OF DEFENSE CONTRACTORS
ATTN: War Gaminq Facility

Kawan Te•o
US Army Comb Arms Opnq Rsch Acty ATTN: C. Anderson

ATTN: ATOX-CAT-T ATTN: OASIAC
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DEPARTMENT OF DEFENSE CONTRACTORS (Continued) DEPARThENT OF DEFENSE CONTRACTORS (Continued)

Science Applications International Corp KaIan Tespo N
ATTN: B. Packard ATTN: DASIAC IN
ATTN: 0. Erickson
ATT14: J. Btrney
ATTN: J. Ickler
ATTN: J. Martin
ATTN: L. Metzger
ATTN: N. DrakeATMN: P . McI(eown..

ATTN: R. Plock
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